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Abstrad
Public Goods and Private Interests: The Role of Voluntary Green Power Demandin
Achieving Environmental Improvements
by
Ryan Hayes Wiser
Doctor of Philosophy in Energy and Resources
University of California, Berkeley

Profesoor Richard Norgaard, Chair

This dissertation explores the role of consumer purchasing behavior in providing
puldic, environmental goods. It does © by empiricdly evaluating one market —
voluntary demand for renewable energy. The dissertation addresss the following five
research questions. (1) What does ealy experience with green paover marketing tell us
abou the prospeds for this market to deliver environmental benefits? (2) What product
design and marketing approadhes might be used to increase voluntary demand? (3) What
motivates nonresidential customers to vduntarily purchase green pover? (4) What role
might pulic pdicy play in the aeation d the green power market? (5) What preferences
doindividuals had onthe most appropriate forms of suppat for renewable energy?

By helping to answer these questions, this dissertation seeks to better understand
the gap between widespreal pasitive dtitudes for the environment and an often-anemic
resporse to green product offerings. It contributes to na only the public goods and
environmental marketing literatures, bu also to contingent valuation methoddogy and to

an emerging literature on the motivations of firms to contribute to environmental causes.



The analysis performed is diverse, and includes. a literature review, a mail survey of
green pover marketers, a mail survey of nonresidential green power customers, and
contingent valuation and opinion surveys of U.S. residents. Detall ed statisticd analysisis
performed onthe data olleded from the residential and nonresidential surveys.

The analysis reveds that customer participation in green pover programs to date
has been weak. The passibili ty that the traditional econamic concept of “freeriding” may
explain this low resporse is raised, and the dissertation identifies a number of marketing
approadhes that might be used to partially combat this problem. Analysis of survey data
shows that nonresidential green power purchases have been motivated principaly by
atruistic concerns; this finding differs substantially from the extant literature on firm
motivations to pursue environmental initiatives. Meanwhile, a mail survey of marketers
il ustrates the importance of pdicy in stimulating the green power market. Finaly,
resporses to contingent valuation and opnion surveys show that U.S. residents prefer
coll edive payments for renewable energy over voluntary programs.

Overdl, this analysis presents a more nuanced understanding o the “green”
market than traditionally offered by neoclassicd emnamics and environmental
marketing. Some evidence of free riding is found, b this work also identifies other
barriers to the development of the green market. The study concludes that green power
marketing may increase renewables updy, bu that traditional pulic pdicy suppats

shoud na be &andored in the hope that customer-driven markets will t ake up the slad.

Professor Richard Norgaard, Chair Date
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Chapter 1

| ntr oduction

1.1 Research Objedives

People ae continually bombarded with environmental messages. purchase this
“green” product; buy recycled paper and aganic food invest in socialy resporsible
companies; recycle your newspaper and astics, conserve energy; capod and use mass
transit. Businesses are dso beginning to hea these ewironmental pleas, and
governments are increasingly relying on voluntary agreements, eolabeling, and
information pdicy to encourage industry to lesen its environmental footprint (Segerson
andMicdi 1998.

These eavironmental pleas and vduntary programs reflect, in part, an increased
emphasis on the power of individuals and businesses to vduntarily ater buying patterns,
behaviors, habits, and manufaduring processes to promote environmental improvements.
They aso reflect a belief by some that government regulations, mandates, and incentives
may not be sufficient to med the pulic’ sdesire for a deaner environment.

But how successful can such vduntary adions and product purchases really bein
providing what is essentially a puldic, or colledive good in environmental improvement?

This dissertation examines one market, the customer-driven market for green power

! There ae over adozen U.S. Environmental Protedion Agency (EPA) programs that are based on
voluntary agreements, ealabeling, awards, or information policy. The EPA’s Energy Star and 3350
programs are but two examples of these programs. The Energy Star program certifies energy efficient
equipment and buil dings, while the 33/50 program encourages voluntary reductions in toxic emissions
through information and reporting requirements.

1



among househaolds and businesss, to better understand the role of voluntary consumer
adions and product purchases in providing pulic, environmental goods.

Certain eledricity customers in the United States have had the oppatunity to
voluntarily purchase, and typically pay a premium for, green power since 1993. Green
power is defined here as electricity that contains a substantial amourt of renewable
eledricity: solar, wind, geothermal, biomass and hydropower. As with aher green
product markets and vduntary environmental programs before it, substantial debate has
centered on the potential role and impads of this market relative to more traditional
forms of colledive, public pdicy suppat for renewable electricity. Some have heralded
the green power market as offering a substantial new oppatunity to bring renewable
energy into the mainstream (Nakarado 1996 and perhaps to even replace the neal for
puldic pdlicy incentives for renewable generation (Bohi and Montgomery 1997). Others
remain skepticd, concerned that voluntary demand shoud na be wmurted onto provide
puldic benefits (Rader and Norgaard 1996, that marketers have an incentive to
“greenwash” their product offerings (Rader 1998), and that pulic pdlicy efforts to
suppat renewable energy shoud take strong precedence over voluntary purchases.

The central question posed by this dissertation is whether, to what extent, and
under what condtions voluntary demand for green powver among househods and
businesses can contribute to the provision d public environmental goods. Rather than
seeking drect answers to the philosophicdly tinged question d the “appropriate role” of
such voluntary consumer adion, havever, this dissertation hes a more modest aim. In

particular, using a somewhat ededic mix of approaces, | seek answers to the foll owing



(more) specific research questions, ead of which is addressed in a separate dhapter of

this dissertation:

1)

2)

3)

4)

5)

What does ealy experience with green power marketing tell us about the
prospeds for this market to deliver pulic, environmental benefits?

Using pubic goods theory as a guide, what product design and marketing
approadhes might be used to increase voluntary demand for renewable dectricity?
What motivates nonresidential (business gowernmental, and na-profit)
customersto vduntarily purchase and pay apremium for green pover?

What role might pubdic pdlicy play in the aedion d a green power market, and
what spedfic pdicies would do the most to stimulate voluntary customer
demand?

What preferences do individuas hdd on the different ways of supporting
renewable energy, and where does voluntary green powver demand fit in this

preference order?

In addition to a review of relevant literatures and secondary data sources, the

primary data for this dissertation come from a series of mail surveys. (1) a small sample

survey of green power marketers to explore palicy preferences; (2) a survey of business

governmental, and ron-profit organizations arealy purchasing geen powver to

understand puchase motivations;, and (3) national contingent valuation and opnion

surveys of U.S. howsehadlds to explore preferences for how to suppat renewable energy.

A variety of statisticd procedures are used to analyze the data @lleaed.

3



Before describing the results of my analysis, Sedion 1.2 & this introductory
chapter briefly reviews relevant literature on the @ntribution o voluntary adions to the
provision d environmental goods. Sedion 1.3introduces the green power case in more
detail and offers justification for its ®ledion as the primary research case for this
dissertation. Sedion 1.4 dscribes the research approach and methods used to address

eah o thereseach questions listed abowve, and ouli nes the remainder of the dissertation.

1.2 Summary Literature Review and Contributions

1.2.1 Public Goods Theory and the Limits of Volunteerism

Traditional neoclassca econamic theory largely dismisses the role of individuals
or busineses in making sizable un-coerced commitments to environmental
improvements. For a public goodto be provided at an econamically efficient level, the
sum of all individual marginal valuations of the good (e.g., the marginal socia benefit)
shoud equal its marginal cost. But, while individuals might value puldic goods and be
willi ng to pay for them coll edivdy, the theory of publlic goods — as formalized by Olson
(1969 and Samuelson (19542 — shows that it is frequently not in one's individual
interest to voluntarily provide puldic goods, such as environmental improvements, whose
benefits canna be catured solely by those who contribute and that are instead avail able
for al to enjoy. In such circumstances, individuals (who are asumed to maximize their
own well being) have strong incentives to na contribute towards pulic goods, and to

instead take a “free ride” and enjoy the benefits of the pulic good provided by others

2 Though formali zed by Olson and Samuelson, it should be noted that ealier work by Aristotle, Smith,
Mill, Sax, Lindahl and others reaognized the basic problem of coll edive adion.
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while aroiding payment. Whil e some individuals may still voluntarily contribute towards
pubic goods,® additional levels of pulic goods provision (even where the mlledive
benefits outweigh the sts) will go unprovided. A “pareto ogima” level of puldic
goods provision is therefore typicdly deemed impaossble through such decentralized
fundng mechanisms, and government action to ensure the ollective provision d pubic
goods is often warranted.

Combine this with the limited cognitive adilities of humans to understand the
environmental implications of their behaviors (Menell 1995,Beales et a. 1981 and the
posshility of “greenwashing” (Roper Starch Worldwide 1996, Carlson et a. 1995
Polonsky 1995, Kangun et al. 1991, Fierdman 199), and the potential for voluntary
consumer action to deliver sizable environmental benefits (including through the
purchase of green pover) would appear blegk. Because of these limitations, and becaise
it is often in the colledive interest to suppat some degree of environmental gains, the
puldic goods theory has provided a traditional rationale for government intervention in
markets to ensure ahedthy environment. Only through government intervention a other
socia institutions, it is commonly thought, can the market failure be overcome and a

socially desirable anourt of puldic goods be provided.

1.2.2 TheLimitsof Public Goods Theory
Despite econamic theory, however, pradical experience shows that the voluntary

provision d environmental goods does in fad occur, at least to some degree Milli ons of

3 Contributions may come from those for whom the public benefits have such asignificant value that the
incremental value of public goods provision to the individual outweigh the individual’ s cost to contribute.
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American howsehdds recgycle their newspapers, plastics, and cans on a weekly basis
(Ackerman 1997. Thirteen percent of professonaly managed financial investments are
screened based on social criteria (www.socidinvest.org). A growing number of
househodds opt to puchase @nsumer products that are labeled as “green” or
“environmentally friendy,” even when sold at a premium (Ottman 1998, Hall et al.
1989. In 1996, 8% of all consumer products introduced were paositioned as green
(Green Business Letter 1997, and surveys revea that a large number of individuas
either reward o intend to reward firms that address environmental concerns in their
business and marketing pradices (Roper Organization 1992,Vandermerwe and Oliff
1990,0ttman 1998,Speea 1997).

Moreover, governments the world over have begun to rely on vduntary poll ution
prevention programs to encourage environmental improvements in industry, and a
number of large businesses have been adive participants in these programs, including
those run by the U.S. EPA (Videras and Alberini 2000. A praditioner-oriented literature
on environmental marketing, which emphasizes the patential size and profitabili ty of the
green consumer market, has even developed to help firms and ahers understand how to
take advantage of this market (see Ottman 1998,Wasik 1996 and Menon and Menon
1997for overviews of this literature). More broadly, locd sports venues, churches, parks
and aher fadliti es and programs that are partially funded through vduntary payments are
just a few examples that seem to contravene the hypothesis that decentralized and
voluntary provision d pulic goodsisimpossble.

While the environmenta benefits of these voluntary adions are arguably naot yet

significant relative to the power of government regulation, and some harbor significant

6



doulis abou the patential for such vduntary environmental adions (Eden 1996,Purcdl
and Keil 1990), these adions do have some impact. This, in turn, has gpawned increased
acalemic atention as researchers have sought some explanation for why certain
individuals® and firms® voluntarily contribute to such causes despite goparent ecnamic
incentives to the cntrary.

More generally, the pervasiveness of the free-rider problem has been questioned
on acalemic grounds, and the degree and condtions under which individuals adually do
voluntarily contribute to public goods has become the subjed of a great ded of
theoreticd, experimental, and field reseach in econamics, pditicd science, sociology,
and psychology.® As described in more detail in Chapter 3, this work has used game
theory, experimental economics, and field reseach to critique the formal version d the
puldic goods theory (Davis and Holt 1993, Ostrom 1990, Ostrom 1998. Other studies
have dso dredly questioned the behavioral assumptions underlying the traditional public
goods theory, and have attempted to account for empiricd and experimenta evidence of
voluntary contributions to public goods by developing new models of puldic goods
provision. These include models based on (1) multiple preference orderings (Margolis
1982, (2) aswurance games and redprocity (Sugden 1984, and (3) impure dtruism in
which public goods provision dfers both pubic and private benefits (Andreoni 199Q
Cornes and Sander 199). While most would na seriously contend that voluntary adion

can fully and “optimally” provide puHlic, colledive goods, and most rewmgnize the

* SeeGranzin and Olson (1991) and Schwepker and Cornwell (1991) for reviews of this literature.

® See for example, Arora and Cason (1996, Arora and Gangopadhyay (1995, Welch, Mazur and
Bretschneider (2000, and Henriques and Sadorsky (1996.

® Two colledions of essays encompassing the range of perspedives in this general debate ae Friedman
(1996) and Hogarth and Reder (1986).



continued need for government intervention in environmental matters, nar would many of
these acaemics immediately dismiss the paossble influence of voluntary individual

adionin providing certain environmental benefits.

1.2.3 Research Contributions

Whether one is or is not a strong believer in the aility of voluntary action to
hasten environmental improvements, however, it has beaome increasingly clea that there
is often a wide disconred between the stated environmental preferences (and even
purchase intentions) of consumers and their adions (Smith and Haugtvedt 1995, Richie
and McDougall 1985 Rose et al. 1997, Kempton 1993. Based on dita from 1996, for
example, 50% of adultsin the U.S. are concerned abou the level of pesticide residue on
food poducts, while only 18% say they look for foodthat is pesticide free and just 2% of
overal produce sales are organic (Hartman Group 1996. It is dso true that some
“green” products and behaviors fare much better than ahers, though littl e research has
been dore to explore the determinants of the “success or “falure” of different green
product markets (Kempton 1993. Whether and to what extent free riding affects
customer resporse to green product offerings, relative to ather fadors, isaso urclea.

In addressng the research questions identified in Sedion 1.1and focusing onthe
green pover case, this dissertation seeks to better understand the reasons for the gap
between environmental attitudes and behaviors, as will become dea later in the
dissertation, the eonomic concept of free riding is just one of several possble
explanations for the gap. In so doing, this dissertation bulds uponand contributes not

only to the puldic goods and environmental marketing literatures, bu aso to literatures

8



that address the role of government intervention in markets and the motivations of
individuals and firms to voluntarily contribute to environmental goods. It is hoped that
this reseach will result in a more nuanced understanding of the “green” market than that
typicdly offered by ether the neoclasscd econamic or environmental marketing
literatures. Further, through the @ntingent valuation study reported in Chapter 6, this
research adds to the literature on stated preferences and environmental vauation. Finally,
with pdicymakers gruggling to decide how to support renewable energy in the future, by
examining one propasal — the green pover market — the research findings presented here

have timely pdlicy implications.

1.3 The Green Power Case

To provide some ontext for my later anaysis, here | introduce renewable
eledricity, historic approadies used to promote renewable generation, and the green
power case. | also ofer justificaion for my seledion d green pover as a central

research topic.

1.3.1 What isRenewable Electricity?

Renewable energy sources are typicdly defined to include wind, solar, biomass
geothermal, and hydropower. Text Box 1-1 provides further detail on the nature of these
energy sources. To summarize, renewable energy represents a diverse array of fuels and
conversion tedhndogies, whose ammon characteristic is that the fuel is replenished over

arelatively short time horizon. Because of this charaderistic, renewable energy resources



Text Box 1-1. Renewable Energy Tednology Summary

For amorein depth review of renewable energy tedhnol ogies and econamics than that given
below, seeDOE and EPRI (1997), OTA (1995), Johanson et a. (1998), WEC (1994),
Williams and Bateman (1995), SERI (1990, and Gipe (1991).

Solar: There are two basic ways to convert direct solar energy into electricity: solar thermal
power plants and photovoltaics (PV). Photovoltaics convert sunlight directly into electricity
via solid-state dedronics and semiconductors. PV techndogy has improved significantly
and costs have declined, but PV systems dill are quite aostly, often 20t/kWh or more. While
the other renewable resources often serve the bulk power market, absent subsidies, PV
systems are typicdly only econamic in off-grid or other niche applications. Solar thermal
electric plants use various types of mirrors (central receiver, parabolic trough, and parabadlic
dish) to concentrate sunlight on areceiver that holds a hea transfer fluid. That fluid can then
be used to generate electricity. New solar thermal plants may have wsts aslow as 7-8¢/kWh.

Biomass To generate dedricity, biomasscan be afired with coal, separately burned in
steam plants, or gasified to pawer gas turbines, fuel cdls, or internal combustion engines.
Biomassresidues are often burned by the forest products and agricultural industriesin
traditional steam turbines to generate processsteam and electricity. By far, this represents the
largest comporent of biomassel ectricity use. Anather significant source of biomass
generated el ectricity comes from recovered methane from landfills. Over the longer term, it
is posgblethat dedicaed bioenergy crops and gasification technol ogies will be used, bu
these tedhnologies are not yet cost competitive. The more traditional forms of biomass
electricity generally cost between 5¢/kwWh and 8¢/kwWh.

Wind: Wind turbines extract the kinetic energy of the windto generate el ectricity, and wind
power is one of the more econamic renewable resources. In certain areas of the United
States, wind paver today represents one of the least-cost e ectricity generation sources, with
costs as low as 3 centskWh. Modern wind turbine techndogy is relatively mature, with high
avail abilities, though capadty factors average 30-40% given the intermittent nature of the
wind resource

Geothermal: Geothermal power plants extract heat from the eath (remaining from the
original formation of the earth or generated from the decay of radioactive isotopes).
Hydrothermal fluids provide the only commercia resource, and generation technologies
range from direct stean to binary systems. Geothermal development is geographicdly
constrained to certain areas with high-quality hydrothermal resources. The cost of
geothermal electricity in goodsites ranges from approximately 4¢/kWh to 7¢/kwWh.

Hydropower: Hydropower isthe most common renewable resource, and extrads the energy
flowing in water to turn aturbine and generate dectricity. Though certainly renewable,
hydropower is often treated separately from the other renewable technol ogies because: (1) it
isamature technology andistypicdly cost competitive with ather forms of generation; and
(2) the evironmental footprint of a hydropower facility is frequently larger than that of other
renewabl e resources.

arevirtualy inexhaustible over time. Contrast this with fossl fuels, which are essentially
10



stock-limited resources that are replenished only over longtime scaes.

1.3.2 Marketsfor Renewable Energy

Of the renewable energy sources, only hydropower is used on alarge scdein the
United States, representing 8.6% of total net electricity generation in the nation. Other
forms of renewable dedricity contribute just 2.1%. Of this 2.1%, approximately 72.2%
comes from biomass 211% from geothermal, 56% from wind, and 1.26 from solar. Table
1-1 summarizes these data. Because hydropower is a mature energy technology with low
costs and with its own negative environmental impads, this paper focuses largely on the
non-hydro renewable energy techndogies: solar, wind, geothermal, and homass

During the 198G and early 199G, much dof the non-hydropower renewable energy
development in the Unites States, and in the world, occurred in California. In recent yeas,
however, incressed development has occurred in ather regions of the United States (e.g.,
Texas, the Midwest and the Northwest) and in Europe. Due to its relatively low cost among
the renewable technologies, the wind paver industry has experienced particularly significant

growth recently, with an average aanual growth rate of 32% since 1995.

Table 1-1. Eledricity Production Fuel Mix in the United States, 1999

Generation Resour ce Per cent of Mix
Coa and Ol 53 percent
Nuclea 20 percent
Natural Gas 16 percent
Hydroeledricity 9 percent
Other Renewable Energy 2 percent
biomass 1.5 mercent
geothermal 0.4 Ercent
wind 0.1 mercent
solar 0.02 @rcent

Souce: http://www.eia.dce.gov/cneaf/e ectricity/epav2/epav2t1.ixt
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1.3.3 The Benefits of Renewable Energy

Eledricity production from utilities acounts for 26% of our nation's nitrogen
oxide amisgons, 64% of sulfur dioxide, 33% of mercury, and 36% of anthropogenic
greenhowse gas emissons (EPA 1997a, 1997h 1999. These amissons exacebate
asthma and respiratory disease, regional haze and smog, add rain related damages, and
global climate dange. Eledricity production, transmisson, and dstribution also
negatively affed our water, land, and wildlife, and can raise levels of harmful radiation.
The magority of these impads come from fossil and niclear plants; many of the
renewable energy sources emit little if any pdlutants and their impads on the
environment are generally much smaller and more localized than those of fossl and
nuclea fadlities. The pubic benefits provided by renewable dedricity supdy are
therefore primarily environmental ones (see, e.g., Hohmeyer 1998, Ottinger et a. 199Q
Serchuk 2000, though the advantages of energy independence reduced price volatili ty
(Hoff and Herig 199), and increased econamic development and employment (Clemmer
2001 are dso frequently mentioned (Nogee & al. 1999.

One note on the pulic environmental benefits offered by renewable dedricity is
in order. All forms of electricity production create environmental insults. The advantages
that cetain renewable eedricity projeds provide is by offsetting the use of more
palluting forms of eledricity production. Therefore, it is nat that renewable dedricity
diredly provides pubic, environmental improvements. On the @ntrary, it is by backing

down ather generation sources that these benefits are delivered.’

"Whileit should be dea that renewable dedricity generation can supply public environmental benefits by
offsetting more poll uting forms of production, | should acknowledge that green power marketing may or

12



1.3.4 Historic Forms of Support

Other than hydropower, most forms of renewable dedricity supdy have
historicaly had higher costs than traditional fossil supgies. While ast reductions over
the last 20 years have been substantial, and today some forms of renewable generation
can complete on par with fossl generation, many renewable dedricity applications
remain higher cost than their aternatives® In addition, significant institutional barriers
continue to thwart the increased use of renewable energy (Jackson 1992 NRRI 1994,Hamrin
and Rader 1993,Alderfer et al. 2000,Nogee ¢ a. 1999).

Consequently, pulic policy incentives and mandates have largely driven the
renewable dedricity market since the 197G in bah the United States and abroad
(Kozloff and Dower 1993, OTA 19%, Hamrin and Rader 1993. These pdlicies have
included tax incentives, cash payments, renewables st-asides, standardized contrads, low-
interest loans, and environmental adders (Rader and Wiser 1999, Rahm 1993, Larson and
Rogers 2000. While these pdlicies have not all performed as well as expected (Lotker 1991,
Wiser and Pickle 1998 Cox et al. 1991, Mitchell 1995 and their influence has ebbed and
flowed with the pdlitical tides, these mllective dforts to suppat renewable energy have been
critical for the development of the renewable industries. It was a cnsequence of these

incentives that many of the modern renewable energy industries were born in California

may not itself provide asignificant level of public goods, apoint to which | return in Chapter 2. In
particular, if green power providers dedde to market products that claim but do not deliver incremental
environmental improvement, few benefits will be atieved from green power demand.

8 Modern wind power plants can cost 3-6 cents’kWh, biomass5-8 cents’kWh, geothermal 4-7 cents’kWh,
and solar 20-50 centskWh. New natural gas fired power plants can cost aslittle & 3 cents’kWh,
depending on fuel costs.

13



during the 198Gs. It must be noted, however, that despite these historic forms of suppat, the
overall contribution of renewables aupdy to damestic dectricity production remains low.

As eledricity restructuring took hdd in the mid to late 1990s, renewable energy
development initially slowed in the United States as uncertainty enveloped the dedricity
market and as concerns arose that renewable energy would fare poaly in these mmpetitive
markets (Rosen et al. 1995, Hamrin et al. 194, Wiser et a. 1998. As a mnsequence of
restructuring, however, a large number of individual states have renewed and increased their
commitment to renewable energy resources through renewables portfolio standard (RPS and
system benefits charge (SBC) padlicies (Wiser et al. 2000. The RPSrequires retail electricity
supdiers to meet a cetain percentage of their electricity demand with eligible renewable
energy sources (Rader and Norgaad 1996,Rader and Hempling 2001, Wiser and Langniss
2007). The SBC represents a nonbypassable darge on all eledricity bill s to colled funds
for, among other things, renewable energy (Bolinger et a. 200). It isin part aresult of this
re-invigorated state commitment that renewable energy development, and especially wind

development, increased dramaticdly beginning in 2000.

1.3.5 Customer Choice and Green Power

Though public poicy measures have driven the renewable energy market
historicdly, the @ncept of using voluntary customer demand to suppat renewable
energy has received an increasing amournt of academic and pdicy attention since the mid
199Gs. At least some of this interest derives from market research that shows that a
significant percentage of households gate that they are willi ng to pay more for renewable
energy. Green power marketing targets this apparent demand to puchase, and even pay a

premium for, renewable eledricity. Though most (perhaps al) suppaters of renewable
14



energy do nd believe that voluntary green pover markets can substitute for strong pubic
pdlicy, there is a range of opinion onthe scope of the role that green powver demand
might play relative to more traditional forms of policy suppart.

Until recently, the U.S. eledric industry was treated as a natural monopdy and
was regulated as such (Kahn 1971,Joskow and Schmalensee 1983, Berg and Tschirart
1995. Regulated electric utilities have historicaly been charged with providing a
commodity product to their ratepayers at least cost and with high reliability. While some
product and service differentiation existed, it has typicdly been limited (Hirsh 1989. As
described in more detall in Chapter 2, however, in 1993the first utiliti es began to offer
green pricing programs.® Under these programs, regulated uiliti es offer their ratepayers
the aility to pay a smal premium to suppat the supdy of renewable dectricity
(Moskovitz 1993. As of late-2001, 80 tilities aaoss the United States, serving
approximately 20% of the American popuation, dfered such programs.

Meawhile, a number of states have restructured their eledricity industries in the
hope of spurring competition and dfering customers a range of new products and
services. Under restructuring, electricity customers are, for the first time, given the
oppatunity to puchase their eledricity from a number of competing suppliers. Though
the fate of thistype of eledricity reform remainsin doult given the 20002001 eledricity
crisis in California, where cmpetition has been allowed a new breed of eedricity
supdier — the green paver marketer — has entered the market to offer renewable energy

to end-use aistomers, typicdly at a premium. Unlike the utility green pricing programs

® Even before this time, customer-sited renewable generation was avail able to end-use aistomers. Though
this market (primarily one that involves photovoltaics) is part of the broader green power market, this
disertation does not cover customer-sited generation. Instead, | emphasize green power offerings based on
utili ty-scade renewable energy plants located remotely from the aistomer.
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described above, under restructuring customers may have arange of green pover options

from which to choaose.

1.3.6 TheWillingnessto Pay “Gap”

Attitudinal surveys typicdly overestimate adua market resporse and, for a
variety of reasons, should nd be taken as a true indicaion d demand on either a
colledive or individua basis (Rose et al. 1997). Nonetheless as alrealy reported, market
research shows that substantial numbers of U.S. househaolds gate they are willi ng to pay a
bit more for renewable energy (Farhar 1994, Farhar 199). Figure 1-1 aggregates the
results of a number of these studies to construct a “willi ngnessto pay curve” showing the
percent of residential customers that indicate awillingnessto pay for renewable energy at
different premium payment levels. As shown, an average of 70% of respondents indicae
awilli ngnessto pay a $5 monthly premium, dropping to 20% at a $15monthly premium.

This market research data suggests a paentially large green power market, bu
opinion surveys that pose hypathetica payment questions frequently overestimate
resporse to adua product offers. To better estimate adual resporse to a product offer,
market simulations or field studies are frequently employed. In these studies, individuals
are presented with ared oppatunity to puchase green power over the phore or via the
mail. Four pulicly available studies of this type have been performed, ead of which
focuses on residential customer demand for green power. These studies generdly
demonstrate that a small er percentage of residential customers — from as low as 5% to as
high as nearly 50% — adually purchase green power when confronted with ared offer in

aresearch setting (seeText Box 1-2 for summaries).
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Figure 1-1. Aggregated Willi ngnessto Pay for Renewable Energy

Actua marketing efforts to date have adieved even lower penetrations. As
reported in Chapter 2, among the 40% of the U.S. popuation that has accessto ore or
more green pover products, as of mid 2001lessthan 1% had puchased green power.

Thus, despite the high expedations raised by market reseach and even market
simulations, the redity of both regulated and restructured markets is that green power
market penetration is gill low. Also evident, however, is that the arrent 1% market

penetration is not an upper boundfor househald participation rates. Instead, field studies
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Text Box 1-2. Summary of Green Power Market Simulations

Niagara Mohawk

Cornell University reseachers condicted a telephane survey of arandom sample of Buffalo-
arearesidential customers of Niagara Mohawk Power Company. Niagara Mohawks' adual
green power contribution program was described to these customers, and they were asked if
they would like to enroll in the program at a st of $6 per month. Of thase that completed the
telephane survey, 20% agreed to sign up.If thase who dd not complete the survey are
asamed to be negative resporses, the participation rate would fall to 16% (Poe et a. 1997,
Roseet al. 199).

Public Service Company of Colorado

A market simulation study asked Public Service Company of Colorado customers who
indicated awillingnessto contribute to a voluntary renewable fund if they would like to
receive aprogram registration card. 75% requested a program registration card, but only 10%
acually returned the signed form indicating a true willingnessto pay the cost of the program
(Byrneset d. 19%).

Wisconsin Public Service

Nealy 9% of Wisconsin Public Service Company customers who were mntacted by both
telephane and then by mail adually registered to perticipate in the utility’ s green power
program, whil e 4.7% of those that were mntacted only by mail registered for the program
(Byrneset a. 199).

Madison Gas& Electric

A large sample of Madison Gas & Electric customers was the subject of amailed field test
involving the sale of wind pawer. Perhaps the most sophisticated of the field teststo date, and
also the one that best approximates the types of products most typically offered by green
power purveyors, this study contains telling results. Of thase respording to the survey (the
response rate averaged approximately 55%), 47% agreed to pay a $2 monthly cost, 35% a $4
monthly cost, 23% an $8 monthly cost, and 8% a $24 monthly cost (note that the survey
involved four different samples— orefor each premium amourt — and therefore the
percentages do ot add to 100%). These responses to an adual offer compare to responses to
ahypothetical offer of 61% for a $2 monthly cost, 58% for a $4 monthly cost, 50% for an $8
monthly cost, and 31% for a $24 monthly cost (Champ and Bishop 1998).

and market simulations $1ow that customer participation rates as high as 20% may be
possble. And yet, even at this level, a substantial gap clearly remains between what
individuals sy they are willing to pay for renewable energy and what their behavior

adually shows.
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1.3.7 Why Pick Green Power asthe Case

Though the contributions of individuals and communities to the maintenance of

common pod resources has recaved considerable acaemic dtention, far lessacalemic

focus has been placed on the possble wntributions of green product demand to the

provision d pubic, environmental goods. Green pover offers an interesting case of the

broader green products market for a variety of reasons.

First, unike some green products or behaviors where it is difficult to separate
private and public interests (e.g., use of masstransit or the purchase of organic
foods), renewable energy offers szable pulic environmental benefits by
offsetting conventional power production; at the same time, the purchase of
renewable dedricity offers few private rewards diredly to the purchaser (e.g.,
direa hedth benefits, time savings, etc.). Though an inability to offer private
rewards may complicae green power sales, it does allow a cleaner evaluation o
the spedfic role of voluntary programs in delivering pulic, environmenta

benefits than cases that involve blended private and puldic motivations.

Seoond, kecause the green pover market is relatively young, | have been able to
research it first hand sinceits inception in 1993,giving me aperspedive on this
market that would na be possble for more mature green product industries. Of
course, this benefit seconds as a disadvantage: too littl e experience eists with
green powver demand to make broad and robust conclusions on the long-term fate

of the market. This is one reason that | emphasize anumber of conceptually
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distinct and manageéable research topics as opposed to dredly answering the
broader and largely unanswerable question d the predse role that green power
marketing (and green product marketing more broadly) can play in the provision

of environmental goods.

Third, the green pover market is relatively discrete, defined, and bounced,
allowing an ease of analysis that would na be possble for broader markets, such
as the market for green products generally. In addition, it shoud also be noted
that, while the environmental marketing literature has dealt with green product
markets in broad terms, there have been few detaled academic studies of

individual markets.

Fourth, though advocates of renewable energy are not particularly interested in
abstrad academic theories of pulic goods, the energy podicy community is
struggling with how to suppart renewable energy in the future and the role that the
green power market should play in providing that suppat. This gives the green
power case adegree of policy relevance nat likely to be achieved by many other
possble caes. Related, becaise the literature on green pover markets is a
limited ore that is dominated by gray literature, seledion d this case patentially
allows me to make asignificant incremental contribution to the development and

understanding of this market.
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1.4 Research Approach and M ethods

1.4.1 Basic Approach

As noted earlier, using green power as a case study, the principal goa of this
dissertation is to gain further understanding of whether, to what extent, and uncer what
condtions voluntary, customer-driven markets for green products can contribute to the
provison d pulic environmental goods, and to better understand the reasons for the
disconred between the stated environmental preferences of consumers and their
environmental behaviors. | do this through a number of conceptually distinct studies,
represented by chapters in this dissertation, each of which tackles one of the research
guestions identified in Sedion 1.1. Aswill be dea from the discusson below, much o
this work uses survey research and seeks to better integrate the eonamics and

environmental marketing literatures.

1.4.2 Research Overview by Chapter
Chapter 2: Analyzing Early Experiencewith Green Power Marketsin the United States
| begin in Chapter 2 by criticdly reviewing and analyzing ealy experience with
green pover marketing in the United States. My analysis covers both regulated green
pricing programs and competitive offers in restructured markets. Aggregated data on
program development, product offerings, customer resporse, and the impad of green
power sales on renewable energy suppy are presented. My purpaose in this chapter is to
bath provide further background information onthe green pawver case, and to explore
what early experience with green ponver marketing can tell us abou the prospeds for this
market to deliver pulic, environmenta benefits. | find that, while aniche market for
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green pover certainly exists, customer participation haes been relatively modest to date,
and | demonstrate that a significant gap exists between the stated willi ngnessto pay for
renewable energy by residential househdlds and adual contributions to spedfic green

power programs.

Chapter 3: FreeRiding: Understanding and Narrowing the “ Gap”

Motivated in part by this gap between stated willingnessto pay for renewable
energy and adual participation in green power programs, Chapter 3 raises the passhbili ty
that the traditional econamic concept of “free riding” may help explain the gap. In
addition to introducing the socia sciences literature on public goods and colledive
adion, this chapter uses this literature to identify ways that green power purveyors might
improve austomer response to their green pawer offerings and help close the “gap” in
light of customers incentives to free ride. Spedficdly, what marketing and
communicaions approaches might be used to increase voluntary demand for renewable
eledricity? To date, the environmental marketing literature has largely been praditioner
oriented and, with some exceptions, has not attempted to develop lroader theoreticd
constructs. This chapter represents one of the first attempts to apply a broader pre-
existing theory, that of pudic goods and colledive adion, to the barriers faced by
environmental marketers in selli ng their wares (for previous related efforts, seeRothchild
1979,Bloom and Novelli 1981,and Weiner and Doescher 1991). Because this chapter is
largely a “think piece,” whose conclusions are exploratory and remain largely untested, it

may offer fertile groundfor further research in the future.
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Chapter 4: Understanding Non-Residential Motivations to Purchase Green Power

The use of voluntary programs to encourage pollution reduction among industry
has beaome increasingly popuar in the U.S. and Europe. Related, though most attention
has been placed on residential demand for green powver (and geen products more
generdly), approximately 25% of al green power salesto date have cwme from business
governmental, and ron-profit organizations. Why would such “ealy adoper”
organizations — presumably driven by econamic considerations — voluntarily chocse to
pay a premium for green power and thereby provide environmental improvements that
benefit everyone? This chapter, relying onthe first large-sample survey of nonresidential
green power purchasers in the U.S., explores the motivations of these organizations in
purchasing green power. | find that current nonresidential green power customers are,
surprisingly, driven largely by altruistic concerns rather than by a desire to enhance the
position a profit of their organization; a desire to improve employee morale is aso
shown to have significant importance A magority of survey respondents prefer
colledive, pdicy-based approaches to suppating renewable energy as oppased to
voluntary programs. These findings are shown to dffer from much o the eisting
literature on firm motivations to vduntarily exceed environmental requirements, which
typicdly focus on more self-serving businessmotives. The discrepancy may be explained
in part by the smaler firms that dominate my sample and by the fad that this survey
targets just the “early adopters’ of green power; later adopters may be motivated by very
different fadors. In addition to contributing to the literature on firm motivations to
exceal environmental regulations, the findings of this chapter provide insight on the

future prospects for non-residential green powver demand.
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Chapter 5: The Role of Public Policyin Stimulating Green Power Demand

Though green powver marketing and renewable energy padlicies are often viewed
as conceptualy distinct options for suppating renewable generation, Chapter 5 helps
show how pubic pdicy and green markets interact. Motivated more by policy interests
than theoreticd ones, this chapter chalenges the premise — sometimes proffered in
debates over green markets — that profitable, sizable, credible markets for green products
will evolve naturally withou suppative puldic padlicies. Noting the limits to the aurrent
literature on the eaconamics of market intervention and the more topicd literature on the
credion d competitive dedricity markets, this gudy uses mail surveys of green power
marketers to identify marketer preferences for spedfic regulatory rules and pubic
pdlicies. In so doing, the study sheds light on ways in which pulic palicy might be used
to increase voluntary contributions towards environmental improvements. It demonstrates
that strong pultic pdicy adions will li kely be needed to enhance participation levels and
help close the gap between customer attitudes and behaviors. Recognizing that marketers
are just one of many relevant stakeholder groups, the dapter highlights pdlicy tensions
that are & the heat of current debates related to green markets. Whether the padlicy
adions desired by marketers are likely, especialy in light of the Cdifornia dedricity
crisis and the underperformance of restructured eledricity marketsto date, is addressed in

the conclusions to this dissertation.

Chapter 6: Using Contingent Valuation to Explore Payment Preferences
Chapter 6 represents perhaps the most substantial work contained in this

dissertation. Relying on badh contingent valuation and opnion surveys of U.S. residents,
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the dhapter explores the preferences held by individuals on dfferent ways of suppating
and paying for renewable energy. In particular, it evaluates preferences for collective
renewable energy palicies versus voluntary green pover programs, as well as preferences
for the degree of government involvement in these programs. This work helps one
understand the reasons for the gap between stated intentions to purchase green power and
adua purchases. The reseach also explores the scope of “freeriding” and “strategic
behavior” in contingent valuation studies by evaluating stated willi ngness to pay under
bath colledive and vduntary payment methods; in addition to adding to the literatures on
environmental marketing and pubic goods, this chapter thereby also contributes to the
contingent valuation method. | also test whether individuals who state a higher
willi ngness to pay for renewable energy are more likely to think that others will also
contribute, and explore the possble implicaions of my findings for what is ssmetimes
cdled the “bandwagon” or “redprocity” effead? Finally, by examining what types of
individuals date a willingness to pay for renewable energy under different payment
contexts, this chapter builds on an extensive literature in marketing, psychoogy, and
eoonamics that profiles the environmentally motivated customer based on numerous

demographic, socioemnomic, cultural, personality, and attitudinal variables.

Chapter 7: Conclusions

Chapter 7 concludes the disertation. | summarize and integrate the findings from
eat o the other chapters, and highlight the implicaions of these findings for the green
power market and for broader academic literatures. | also dffer some parting thoughts on

the longer-term prospeds for green paver market demand.
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1.4.3 Summary of Research Methods

Thisreseach took daceover aperiod d five years, from 1997through 2001,and
included bah quelitative and guantitative phases. Data were colleded from bath primary
and sendary sources. Primary data sources included semi-structured interviews and
mail surveys. Sewondary sources included written materials from both pubished and
nonpulished dacuments. Though the spedfic methods used in the different phases of
my reseach are detail ed in ead chapter, here | briefly summarize these methocs.

Information contained in Chapter 2 was derived largely from secondary data
sources, though some interviews with green powver participants, market anaysts, and
renewable alvocacy organizations were required to rournd out the data llection
exercise. Semndary data sources are dominated by gray literature, with littl e refereed
work related to green power demand as of yet. As with al chapters, my own persona
observations of market development also influenced the writing of this chapter.

Chapter 3 islargely athink piece that seeks to apply pulic goods and colledive
adion theory to the practicd marketing tactics of green pover sellers. As such, it is
largely based onan extensive review of the puldic goods and coll edive adion literatures
that was undertaken in 1997.

Chapter 4 uses a mail survey of non-residential green power customers as the
primary data source Two surveys that varied orly dlightly were constructed: one for
customers of regulated utili ty green pricing programs and another for customers of green
power marketers in restructured states. The sample popuation o customers was
compiled with the moperation d five regulated uiliti es and two competitive marketers

offering green pawer products. A copy of the survey for competiti ve marketer customers
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is provided in Appendix A. Survey questions were @nstructed to explore the
motivations, green power purchase experiences and karriers, and pdicy preferences of
business nonprofit, and governmental green power customers. The survey itself was
administered in Spring 2000,with 1,800surveys distributed to green power customers in
the states of Cadlifornia, Pennsylvania, Oregon, Wisconsin, and Colorado. Non-
responcents to the initial maili ng were sent a seaond survey. After deleting urdeliverable
surveys, 464 completed surveys were returned, for a resporse rate of 27%. The data
colleaed were rigorously analyzed using fador analysis, regresson analysis, and other
standard statistica procedures.

Chapter 5 relies on a small-sample survey of U.S. green powver marketers initially
mailed in December 1997, as well as subsequent semi-structured interviews with those
same marketers, and a detail ed review of regulatory filings and aher relevant literature.
The mail survey isincluded in Appendix B. The survey instrument was designed to €licit
information on the relative importance of difference types of market barriers, market
rules, and market fadlit ation eff orts for the green power market; open and closed-ended
questions were included. Because there were few green pover marketers in existence d
the time, a cewsus of al 15 knowvn green pover marketers operating in competitive
markets was snt the survey. After repeated reminders, 12 surveys were returned, for a
resporee rate of 80%.

Chapter 6 represents the most complex, time consuming, and costly phase of the

research conducted for this dissertation. It contains data obtained from 12 contingent
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valuation (CV) surveys and 1 opnion survey,'® eah mailed to a national probabili ty
sample of U.S. residents. Survey design began in ealy- to mid-2000. A focus groupwas
conduwcted in October 2000 to test the survey instruments, and the instruments were
further refined through successve cmmments received from professonal and acalemic
colleagues. PA Consulting, a survey research firm, administered a pre-test of the surveys
in November and December of 200Q 202 surveys were distributed and a 55% resporse
rate was achieved. Full implementation d the survey followed, with 4,056CV and 54
opinion surveys distributed by mail. After four contads by mail and a fifth attempted by
telephore with each member of the sample, atota of 1,574CV and 202opnion surveys
were returned for a resporse rate of 46%, after accourting for undeliverable surveys.
Datawere analyzed using bivariate and multivariate analysis procedures. Examples of the

surveys and maili ngs are provided in Appendices C, D, E and F.

1.4.4 A Noteon Timing

While conducting research for this dissertation, | have been encouraged to pubish
relevant findings. Consequently, a number of what are now chapters were pulished in
refereed journals in the course of my research. Chapter 2 appeaed in the journa Energy
and Environment in late 2000. Utiliti es Policy pulished an ealier version d Chapter 3
in July 1998 Chapter 4 was pulished in Energy Policy in November 2001. Finaly,

Chapter 5 was pubished in Renewable and Sstainabde Energy Reviewsin late 2000.

10 Each of these surveys also had randomized response orders for certain questions, resulting in a total of
26 dfferent survey versions.
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For the most part, the chapters in this dissertation maintain their pulished text
and arguments. The principal exception to this rule is that each journa article generally
contained data on adua experience with green pover marketing. Because the research
contained in the aticles gan a lengthy time frame, | have dtempted to upcete certain
data in each chapter to ensure their uniformity (and to eliminate some data where
repetition would atherwise be a problem). | have also amended the dstracts and text of
some of the dhapters in non-substantive ways to improve the continuity of the dissertation

text. None of these dhanges alter the basic content or arguments of ead of these aticles.

29



15 Chapter References

Ackerman, F. 1997. Why Do We Recycle? Markets, Values, and Public Policy.
Washington, D.C.: Island Press

Alderfer, B., T. Starrs and M. Eldridge. 2000 Making Conredions. case Studies of
Interconrection Barriers and their Impacts on Distributed Generation Projeds.
NREL/SR-200-28053. Golden, Colorado: Nationad Renewable Energy
Laboratory.

Andreoni, J. 1990. “Impure Altruism and Donations to Public Goods: A Theory of
‘Warm Glow’ Giving.” Econamic Journal, 10Q 464-477.

Arora, S. and T. Cason. 1996.“Why Do Firms Voluntee to Exceal Environmental
Regulations? Understanding Participation in EPA’s 3350 Program.” Land
Econamics, 72 (4): 413-432.

Arora, S. and S. Gangopadhyay. 1995 “Toward a Theory of Voluntary
Overcompliance.” Journal of Econamic Behavior and Organization, 28 289-309.

Bedes, H., R. Craswell and S. Salop. 1981.“The Efficient Regulation d Consumer
Information.” Journal of Law and Econamics, 24 491-539.

Berg, S. and J. Tschirart. 1995.“Contributions of Neoclasscd Economics to Public
Utility Analysis.” LandEconamics, 71(3): 310-330.

Bloom, P. and W. Novelli. 1981. “Problems and Challenges in Socia Marketing.”
Journal of Marketing, 45 79-88.

Bohi, D. and W. Montgomery. 1997.“ Renewable Energy Mandates and Eledric Industry
Restructuring.” Prepared for the Natural Gas Supply Asciation. 28May.

Bolinger, M., R. Wiser, L. Milford, M. Stoddard and K. Porter. 2001. Clean Energy
Funds: An Oveview of State Suppot for Renewable Energy. LBNL-47705.
Berkeley, Calif.: Lawrence Berkeley National Laboratory.

Byrnes, B., C. Jones and S. Goodman. 1999.“ Contingent Valuation and Red Econamic
Commitment: Evidence from Eledric Utility Green Pricing Programmes.”
Journal of Environmental Plannng andManagement, 42(2): 149-166.

Carlson, L., N. Kangun and S. Grove. 195.“A Clasgficaion Scheme for Environmental
Advertising Claims: Implicéions for Marketers and Policy Makers.” Chapter 11
in M. Polonsky and A. Mintu-Wimsatt, eds. Environmental Marketing: Strategies,
Practice, Theory and Research. New York, New York: The Hawthorn Press

30



Champ, P. and R. Bishop. 1998.Wind-Power Program Participation: Devedoping
Predictive Models. Report 1791. Madison, Wisconsin: Energy Center of
Wisconsin.

Clemmer, S. 2001.Strong Winds. Oppartunities for Rural Econamic Development Blow
AcrossNebraska. Cambridge, Mass: Union d Concerned Scientists.

Cornes, R. and T. Sandler. 1996 The Theory of Externalities, Public Goods and Club
Goods. Second Edition. .Cambridge, England: Cambridge University Press

Cox, A., C. Blumstein and R. Gilbert. 1991.“Wind Power in Caiforniaa A Case of
Targeted Tax Subsidies.” In R. Gilbert ed. Regulatory Choices: A Perspective on
Devdopmentsin Energy Policy. Berkeley, Calif.: University of California Press

Davis, D. and C. Holt. 1993. Experimental Economics. Princeton, New Jersey: Princeton
University Press

Department of Energy (DOE) and Eledric Power Research Institute (EPRI). 1997.
Renewable Energy Tednology Characterization. TR-109496 Washington, D.C.

Eden, S. 1996.Environmental Issues and Business Implication d a Changng Agenda
New York, NY: JohnWiley & Sons.

Environmental Protedion Agency (EPA). 1997 Nationd Air Quality and Emissons
Trends Report, 1997 EPA 454R-98-016. Washington, D.C.: U.S. Environmental
Protedion Agency.

Environmental Protedion Agency (EPA). 1997b. Mercury Sudy Report to Congess
Volume 1I: An Inventory of Anthropogenic Mercury Emissons in the United
Sates. EPA 452R-97-004. Washington, D.C.: U.S. Environmental Protedion
Agency.

Environmental Protedion Agency (EPA). 1999. Inventory of U.S. Greenhowse Gas
Emissons and $nks: 19901997 EPA 236-R-99-003. Washington, D.C.: U.S.
Environmenta Protedion Agency.

Farhar, B. 1994 “Trends in US Rublic Perceptions and Preferences on Energy and
Environmental Policy.” Annud Review of Energy and Environment, 19 211-239.

Farhar, B. 1999.Willi ngness to Pay for Eledricity from Renewable Resources: A Review
of Utility Marke Research. NREL/TP-550-26148. Golden, Colorado: National
Renewable Energy Laboratory.

Fierdman, J. 1991.“ The Big Mudde in Green Marketing.” Fortune, 3 June, 91-101.

31



Friedman, J. ed. 1996.The Rationd Choice Controversy: Econanic Models of Politi cs
Rewmnsidered. New Haven, Conredicut: Yale University Press

Gipe, P. 1991.“Wind Energy Comes of Age: California and Denmark.” Energy Policy,
756-767.

Granzin, K. and J. Olsen. 1991.“Charaderizing Participants in Activities Proteding the
Environment: A Focus on Donating, Recycling, and Conservation Behaviors.”
Journal of Public Policy and Marketing, 10 (2): 1-27.

Green Business Letter. 1997. “Green Product Introductions, 196.” February.
Washington, D.C.

Hall, D., B. Baker, J. Franco and D. Jolly. 1989. “Organic Food and Sustainable
Agriculture.” Contemporary Policy Isaues, 7: 47-73.

Hamrin, J. and N. Rader. 1993 Investing in the Future: A Regulator’s Guide to
Renewables. Washington, D.C.. National Association d Regulatory Utility
Commissoners.

Hamrin, J., W. Marcus, F. Morse and C. Weinberg. 1994. Affeded with the Public
Interest: Electric Utility Restructuring in an Era of Competition. Washington,
D.C: National Assciation d Regulatory Utility Commisgoners.

Hartman Group. 1996 Food andthe Environment: A Consumer’s Perspective, Phase 1.
The Hartman Group.

Henriques, |I. and P. Sadorsky, P. 1996 “The Determinants of an Environmentally
Resporsible Firm: An Empiricd Approach.” Journal of Environmental
Econamics and Management, 30(3), 381-395.

Hirsh, R. 1989 Tedwnology and Transformation in the American Eledric Utility
Indwstry. Cambridge, England: Cambridge University Press

Hoff, T. and C. Herig. 1996.“Managing Risk Using Renewable Energy Tedhndogies.”
Presented at the Symposium onthe Virtual Utility. Saratoga Springs, NY.

Hogarth, M. and M. Reder. eds. 1986. Rationd Choice The Contrast Between
Econamics and Psychaogy. Chicago, lllinois: The University of Chicago Press

Hohmeyer, O. 1988.Saial Costs of Energy Consumption: External Effeds of Eledricity

Generation in the Federal Repulic of Germany. Berlin, Germany: Springer-
Verlag.

32



Jackson, T. 1992.“Renewable Energy: Summary Paper for Renewables Series.” Energy
Policy, 20(9): 861-883.

Johanson, T., H. Kelly, A. Reddy and R. Willi ams. 1993.Renewable Energy: Souces
for Fuels andEledricity. Washington, D.C.: Island Press

Joskow, P. and R. Schmalensee 1983.Markets for Power: An Anaysis of Eledrical
Utility Deregulation. Cambridge, Massachusetts: The MIT Press

Kahn, A. 1971.The Econamics of Regulation: Principles and Institutions. New York,
New York: JohnWiley & Sons.

Kangun, N., L. Carlson and S. Grove. 1991.“Environmental Advertising Clams: A
Preliminary Investigation.” Journa of Public Policy and Marketing, 10 (2): 47-
58.

Kempton. W. 1993.“Will Public Environmental Concern Leal to Action on Global
Warming.” Annud Review of Energy andthe Environment, 18 217-245.

Kozloff, K. and R. Dower. 1993.A New Power Base: Renewable Energy Policies for the
Nineties and Beyond. Washington, D.C.: World Resources Ingtitute.

Larson, C and H. Rogers. 2000.Nationd Sunmary Report on Sate Financial Incentives
and Regulatory Incentives for Renewable Energy. Raleigh, North Carolina: North
Carolina Solar Center.

Lotker, M. 1991 Barriers to Commercialization o Large-Scale Sdar Eledricity:
Lessons Learned from the LUZ Experience Report #91-7014. Sandia Nationa
Laboratory.

Margolis, H. 1982 Sdlfishness Altruism, and Rationdity. Cambridge, United Kingdom:
Cambridge University Press

Mitchell, C. 1995.“ The Renewables NFFO: A Review.” Energy Policy 23 (12): 107
1091.

Menell, P. 1995. “Structuring a Market-Oriented Federal Eco-Information Policy.”
MarylandLaw Review, 54 (4): 14351474.

Menon,A. and A. Menon. 1997.“Enviropreneurial Marketing Strategy: The Emergence
of Corporate Environmentalism as Market Strategy.” Journal of Marketing, 61
51-67.

Moskovitz, D. 1993. “Green Pricing: Customer Choice Moves Beyond IRP.” The
Eledricity Journal, 6 (8): 42-50.

33



Nakarado, G. 1996.“A Marketing Orientation is the Key to a Sustainable Energy
Future.” Energy Policy, 24(2): 187-193.

National Regulatory Reseach Institute (NRRI). 1994. Regulatory Practices and
Innovative Generation Tedindogies. Problems and New Rate-Making
Approaches. NRRI 94-05. Columbus, Ohio: National Regulatory Reseach
Institute.

Nogee A., S. Clemmer, B. Paulos and B. Haddad. 1999.Powerful Sdutions: 7 Ways to
Switch America to Renewable Eledricity. Cambridge, Mass: Union d Concerned
Scientists.

Office of Techndogy Assessment (OTA). 1995.Renewing Our Energy Future. Prepared
for the Congessof the United States. Washington, D.C.: Office of Techndogy
Assesament.

Olson, M. 1965.The Logic of Colledive Action: Public Goods andthe Theory of Groups.
Cambridge, Mass: Harvard University Press

Ostrom, E. 1990 Governing the Comnons. Cambridge, England: Cambridge University
Press

Ostrom, E. 1998.“A Behavioral Approad to the Rational-Choice Theory of Colledive
Action.” American Political Science Review. Forthcoming.

Ottinger, R. et a. 199. Environmental Costs of Eledricity. New York, New York:
Ocreana.

Ottman, J. 1998.Green Marketing: Oppartunity for Innovation. Chicago, lllinois: NTC
BusinessBooks.

Poe, G., J. Clark and W. Schulze. 1997 Can Hypathetical Questions Predict Actua
Participation in Public Programs? A Field Validity Test Using aProvision Point
Medansm. ERE 97-05. Ithaca, New York: Cornell University.

Polansky, M. 1995.“Cleaning Up Green Marketing Clams: A Pradica Chedlist.”
Chapter 10in M. Polansky and A. Mintu-Wimsatt eds. Environmental Marketing:
Srategies, Practice Theory, Research. New York, New York The Hawthorn
Press

Purcdl, B and F. Kell. 1990. “Will Consumers Pay More for Green Products?’
Progressve Grocer, June.

Rader, N. 1998. Green Buye's Beware: A Critical Revew of ‘Green Eledricity’
Products. Washington, D.C.: Public Citizen.

34



Rader, N, and S. Hempling. 2001. The Renewables Portfolio Sandad: A Practical
Guide. Washington, D.C.. Nationa Assciation d Regulatory Utility
Commissoners.

Rader, N. and R. Norgaad. 1996 “Efficiency and Sustainability in a Restructured
Eledricity Market: The Renewables Portfolio Standard.” The Electricity Journal,
9 (6): 37-49.

Rader, N. and R. Wiser. 1999.“Strategies for Suppating Wind Energy: A Review and
Anaysis of State Policy Options” Washington, D.C.: Nationa Wind
Coordinating Committee

Rahm, D. 1993.“US Rublic Policy and Emerging Techndogies.” Energy Palicy, 21 (4):
374-384.

Ritchie, J. and G. McDougall. 1985."“Designing and Marketing Energy Conservation
Policies and Programs. Implicaions from a Decade of Research.” Journal of
Public Policy and Marketing, 4. 14-32.

Roper Starch Worldwide. 1996.“1996Green Gauge.”

Roper Organization. 1992 Environmental Behavior, North America: Canada, Mexico,
United Sates. Commisgoned by S.C. Johrson & Son, Inc.

Rose, S., J. Clark, G. Poe, D. Rondeau and W. Schulze. 1997 The Private Provision d
Public Goods: Tests of a Provision Point Mechanism for Fundng Green Power
Programs. ERE 97-02. 1thacg New York: Cornell University.

Rosen, R., T. Wodf, B. Dougherty, B. Biewald and S. Bernow. 1995. Promoting
Environmental Quality in a Restructured Electric Induwstry. Boston, Mass:
Prepared for the National Association d Regulatory Utili ty Commissoners.

Rothschild, M. 1979.“Marketing Communications in NonbusinessSituations or Why It's
So Hard to Sell Brotherhood Like Soap.” Journal of Marketing, 43 11-20.

Samuelson, P. 1954 “The Pure Theory of Public Expenditure.” The Review of Econamics
and Satistics, 36 387-389.

Schwepker, C. and B. Cornwell. 1991.“An Examination d Ecologically Concerned
Customers and Their Intention to Purchase Ecologicdly Packaged Products.”
Journal of Public Policy and Marketing, 10(2): 77-101.

Segerson, K. and T. Micdi. 1998.“Voluntary Environmental Agreaments: Good o Bad

News for Environmental Protedion?’ Journal of Environmental Econamics and
Management, 36: 109-130.

35



Serchuk, A. 2000. The Environmental Imperative for Renewable Energy: An Update.
Washington, D.C.: Renewable Energy Policy Projed.

Smith, S. and C. Haugtvedt. 1995.“ Impli cations of Understanding Basic Attitude Change
Processes and Attitude Structure for Enhancing Pro-Environmental Behaviors.”
Chapter 8 in M. Polansky and A. Mintu-Wimsatt eds. Environmental Marketing:
Strategies, Practice Theory, Research. New York, New York: The Hawthorn
Press

Solar Energy Research Institute (SERI). 1990.The Potential of Renewable Energy: An
Interlabaratory While Paper. SERI/TP-260-3674. Prepared for the Office of
Policy, Planning, and Analysis, U.S. Department of Energy. Washington, D.C.

Speeq, T. 1997.“Growing the Green Market.” American Demographics, 19 (8): 45-49.

Sugden, R. 1984. “Reciprocity: The Supdy of Public Goods Through Voluntary
Contributions.” The Econamic Journal, 94(376): 772-787.

Vandermerwe, S. and M. Oliff. 199Q “Customers Drive Corporations Green.” Long
Range Plannng, 23(6): 10-16.

Videras, J. and A. Alberini. 2000.“The Apped of Voluntary Environmental Programs.
Which Firms Participate and Why?’” Contemporary Econamic Policy, 18(4): 449
461.

Wasik, J. 1996.Green Marketing andManagement: A Globa Perspective. Cambridge,
Mass: Blackwell Publishersinc.

Weiner, J. and T. Doescher. 1991 “A Framework for Promoting Cooperation.” Journal
of Marketing, 55 38-47.

WEelch, E., A. Mazur and S. Bretschneider. 2000. “Voluntary Behavior by Electric
Utiliti es: Levels of Adoption and Contribution d the Climate Chall enge Program
to the Reduction d Carbon Dioxide.” Journal of Policy Analysis and
Management, 19(3): 407-425.

Williams, S and B. Bateman. 1995 Power Plays. Profiles of America’s Independent
Renewable Eledricity Devdopers. Washington, D.C.: Investor Resporsibility
Reseach Center.

Wiser, R. and S. Pickle. 1998. “Financing Investments in Renewable Energy: The
Impacts of Policy Design.” Renewable and Sustainalle Energy Revews, 2. 361-
386.

Wiser, R., S. Pickle and C. Goldman. 1998 “Renewable Energy Policy and Eledricity
Restructuring: A California Case Study.” Energy Policy, 26 (6): 465476.

36



Wiser, R., Porter, K. and S. Clemmer. 2000."Emerging Markets for Renewable Energy:
The Role of State Policies during Restructuring.” The Electricity Journal,
January/February, 13-24.

Wiser, R. and O. Langniss 2001 The Renewables Portfolio Sandad in Texas: An Early
Assesarent. LBNL-49107. Berkeley, Calif.: Lawrence Berkeley National
Laboratory.

World Energy Courcil (WEC). 1994.New Renewable Energy Resources. A Guide to the
Future. London,England: Kogan Press

37



Chapter 2

Customer Choiceand Green Power in the United
States; How Far Can it Take Us?*!

ABSTRACT

This chapter explores whether and to what extent individuals are willing to
voluntarily pay a premium for green power by criticdly examining experience to date
with green powver markets in the United States. This gudy provides an historicd
overview of the green power market, reviews product offerings, assesses customer
resporse, and cdculates overall suppat for renewable energy. While market research
shows that a mgjority of the popuace states a willingnessto pay for renewable energy,
ealy experience with green pover marketing demonstrates that those attitudes have not
yet trandated into large-scale behavior change, tradking experience in aher
environmental product markets. Though a niche market for green power does exist, the
data presented in this chapter indicae that the olledive impad of customer-driven
demand for renewable generation has been modest thus far. Much will need to be dore if
this market isto pay astrongrole in suppating renewable energy in the early part of the
millennium. Several lessons on hav to pdentially improve the prospeds of green paver

marketing are therefore discussed. An additional underlying purpose of this chapter isto

™ In the murse of this dissertation reseach, a version of this chapter was published in Energy and
Environment. It is reproduced (with some thanges) here with permisson from Wiser, R., M. Bolinger and
E. Holt. 2000. “Customer Choice and Green Power in the United States. How Far Can it Take Us?” Energy
andEnvironment 11(4): 461-477.
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provide further details on the green pawver case, and therefore offer useful context for

|atter chapters of the dissertation.

2.1 Introduction

Concern for the environment among the American popuace is well documented.
Moreover, since the late 198G, individuals have been increasingly given the oppatunity
to incorporate environmental concerns into their own puchasing behavior, from recycled
paper and hodegradable padkaging to organic foods and sustainably harvested timber.
With numerous businesses now clamoring for a pieceof the environmental marketplace
there is no doulb that consumers are increasingly inuncated by environmental messages.
Echoing these marketing pradices, within a certain thread of the marketing literature
there gpears to be agrowing consensus that the green market is sgnificant and that
companies can profit by improving environmental performance and developing green
products (Ottman 1998§.

And yet, atrouling disconned between individuals' environmenta attitudes and
behaviors has emerged. While over 50% of adults in the United States are @ncerned
abou the level of pesticide residue on food poducts, for example, only 18% say they
look for food that is pesticide-free and just 2% of overal produce sales in the U.S. are
organic (Hartman Group 1996. Likewise, despite high levels of stated interest, the
majority of consumers purchase green products only when they are offered a a
competitive price and with no degradation d quality or convenience Getting commuters

out of their single passenger cars and into masstransit or capoding has been similarly
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intradable. Few adivities beyond recycling have shown a dose cmnnedion between
genera environmenta attitudes and individual behaviors.

With the alvent of customer choice in the eledricity sector worldwide, yet
another oppatunity arises to explore whether and to what extent individuals are willi ng
to vduntarily pay more for products that provide puldic environmental benefits. While
the dectricity sector contributes heavily to the nation's environmental woes, surveys
consistently show strong suppat for renewable energy among the American popuace
and a stated willi ngness to pay a premium for those resources (Farhar 1993. With
customer choice, individual eledricity customers aaoss the United States and in ather
wedthy courtries are being gven the oppatunity to ad on these stated preferences. As
of mid-2001, approximately 80 uility programs in the U.S. offered electric ratepayers a
“green pawver” optionin aregulated context, linking customer payments to the suppy of
renewable dedricity. At the same time, as retail eledricity markets have opened for
competition in the U.S. states of California, Pennsylvania, Massachusetts, Rhode Island,
Texas, Conredicut, and New Jersey, competitive green pover marketers have sought to
attrad customers away from ther traditional utility service with renewable energy
products.

As with environmental marketing more broadly, there has been considerable
debate over the likely successof green power marketing in stimulating renewable energy
development and thereby achieving environmental gains. Green pover marketing has
been heralded by some & potentially offering significant new market opportunities for
renewable dedricity generation (Nakarado 196). Others argue that green power

marketing is unlikely to have a consequential impad on renewable energy development.
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The st of marketing green products, the intangible nature of green power, and the
traditional logic of ecnomics that individual consumers ad to maximize their own well
being (not the well being of society) when making such product choices, are frequently
noted as fundamental barriers to the development of this market (Rader & Short 1998
Wiser 1998.

Regardlessof whether it lives upto its potential, using customer choiceto suppat
renewable energy appears here to stay. Thoughevents in California have shown the
frallty of restructured eledricity markets, a number of states arealy allow retail choice
and ahers are moving (now more slowly) towards that objedive. Similar market
liberalization is occurring in Europe and the rest of the world. Meaawhile, where
restructuring is nat occurring, eledric utilities are increasingly offering geen powver
products to their ratepayers as a tariff option. Understanding the likelihood d tapping
into such a consumer market to affed environmental change and improve the prospeds
for renewable energy is clealy of some importance.

The am of this chapter is to contribute to current debates on the dfedivenessof
green pover marketing in meding renewable energy and environmental objedives. To
med this am, | critically review and analyze the status and impads of U.S. green paver
marketing to date. My analysis covers bath regulated green pricing programs and
competitive offers in restructured markets. Aggregated data on program development,
product off erings, customer resporse, and the impad of green power sales on renewable
energy supdy are presented. | also assess ®me of the aqucia variables that affed
demand for green powver and the quality of green pawver produwcts. | conclude with a

discusson d therole that green marketing has played and might play in the development
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of renewable energy sources and the achievement of environmental objectives. Data used
in this paper come from surveys and interviews with green power participants, secondary
literature sources, and the author’s professona experiencein these markets. Much o this
data has been presented in a more detail ed fashionin a series of EPRI and LBNL reports

(e.g., Holt 2000y; Holt 2000k Wiser et al. 1999.

2.2 Utility Green Pricing Programs™

2.2.1 History and Overview

Green pricing programs offer eledricity ratepayers the aility to suppat
renewable energy through vduntary payments to their regulated utility. First introduced
in the U.S. in 1993, dlity green pricing programs initially grew out of market research
showing that a majority of individuals suppat renewable energy, and in many cases state
a willingness to pay more for it. Green pricing programs were originaly viewed by
utiliti es as away to tap into customer suppat for renewables and experiment with the use
of renewable electric generation with littl e risk to utili ty shareholders. As states began to
move towards retail competition in the dedricity sedor, green pricing programs were
increasingly viewed by regulated utilities as one way to prepare for the rigors of an
impending competiti ve market.

Interest among utiliti es in green pricing programs has grown steadily since 1993,
asill ustrated by Figure 2-1, which provides data through mid-2001.What began as three

vanguard programs in 1993 lad grown to nealy 80 programs by mid-2001, avail able to

12 Unless otherwise spedfied, the majority of the data in this sedion come from Swezey and Bird (2001),
and www.eren.doe.gov/greenpower.
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the austomers of about 220 uilities.®® Green pricing programs are offered in 29 states,
and in realy every region d the U.S. with the exception d the Northeast (where the
advent of retail competition hes reduced uility interest in regulated green pricing
programs). Colledively, these programs offer green power choices to approximately

20% of theresidentia households in the United States.

New Cumulative
30 80
New Programs  Cumulative /D/D
25 — —0— 70
60
20
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Figure 2-1. Number of Green Pricing Programs Launched Annually and
Cumulative Number of Programs

2.2.2 Product Offerings
The variety of possble approadhes to structuring green pricing programs has led
to arange of product off erings by regulated eledric utiliti es. Threegeneral program types

can beidentified:

13 Some programs are offered to the dedricity consumers of multiple utiliti es, such as programs that are
marketed jointly by several utiliti es or those that are off ered through distribution cooperatives.
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* energy tariffs (76% of total programs),
e contribution programs (20% of total programs), and

» capacity tariffs (4% of programs).

Energy tariff programs are the most common, charging a cents-per-kil owatt-hour
premium based ona specific anourt of renewable energy delivered to the grid. Utiliti es
may sell energy-tariff products in energy blocks (e.g., 100 RVh of wind power) or as a
percent of customer use (e.g., 5% renewable energy). The Public Service Company of
Colorado (PSCo), for example, has popuarized the sale of renewable energy “blocks,”
which represent 100 WWh/month of 100% new wind energy for a premium of $2.50 pr
block. Capacity tariffs, on the other hand, suppat the development of a spedfic anourt
of installed renewable capadty, charging customers a premium based onthe number of
capacity blocks they wish to reserve® Contribution programs rely on vduntary
doretions that are not spedficdly tied to either delivered energy or installed cgpacity. A
number of utiliti es, for instance, allow their ratepayers to contribute to the development
of solar installations and educaional material on a nea schods. Also dfered by some
utiliti es but not emphasized here, finance programs use monthly customer payments to
lease or finance, andinstall, customer-sited phdovoltaic (PV) systems.

Of the 77 pograms in pacein mid-2001 onwhich data is avail able, 32 suppat
wind energy, 11 PV, 5 landfill gas, 2 hydroeledricity, 1 geothermal, 26 a blend d

resources, and 1is undeclared. Solar PV is the only resource to be sold under all three

14 Capadty tariff programs are similar to contribution programsin that they do not promise delivery of
eledricity per se. Unlike mntribution programs, however, customers that contribute to a cgadty tariff
know in advancethe type and cgpadty of energy resourcethat their payment is helping to suppart.
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generic types of programs, and accourts for most of the antribution and cepacity tariff
programs. Wind paver is sold through more than 50% of the energy tariff programs. Due
to the nature of most green pricing programs, in which resources are developed based on
customer resporse, amost al of the caadty brought on line under these programs is
incremental or “new” renewable energy, which is generaly considered environmentally
superior to products that re-package pre-existing renewable cgadty.

Product prices vary significantly across programs. Energy tariff programs have an
average premium of approximately 2.5¢kWh, with arange from aslow as 0.17¢kWh to
ashigh as 17.60kWh. The capadty tariff programs (which support PV instal ations), on
the other hand, are often priced at approximately $6/month for a 100 watt block.
(Assuming a 15% capadty factor for PV, this results in a price of 55¢/kWh). For those
programs for which data are available (these data were mlleded late 1999, Table 2-1
presents the average monthly payments of green powver customers, which are dfeded by
both the product premium and the anourt of renewable energy a astomer opts to

purchase.

Table2-1. Average Monthly Paymentsfor Utility Green Pricing Programs

Program Type Avg. Monthly Payment Sample Size
Energy Tariff $6.04 21

Capadty Tariff $7.78 2
Contribution $2.19 6

Source Holt, 200G

As is evident from these data, ¢/kWh premiums for energy tariff programs are
considerably lower than for capadty tariffs, though the range in prices is substantial.
Average monthly customer payments for both types of programs are similar, however,
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excedaling the voluntary contribution pograms. Finaly, | shodd note that these
premiums do nd always cover the complete ast of the program; marketing and overheal
costs are often crosssubsidized by non-participating ratepayers or utility shareholders,
alowing much of the premium to go towards renewable generation and nd

administrative asts.

2.2.3 Customer Response

Whil e the mgjority of the green pricing programs are open to bah the residential
and nonresidential sedors alike, residential customers have historicdly been viewed as
the primary market. By mid-2001, dility green pricing programs in the U.S. were
colledively serving approximately 190,000residential customers. While not as common
a pradice those programs that have adively marketed to nonresidential customers have
seen some success in atrading participation by a wider variety of customer types. By
way of example, small commercia participants accourt for 38% of the wind paver sold
by Traverse City. Overal, 2,400 norresidential customers were being served by green
pricing programs by mid-2001,representing 25% of total green paver sales.

In judging the overall successof green pricing programs, these gross numbers of
customers can be misleading as they give no indicaion d the number of customers that
could participate if they so wished. Consequently, residential resporse is often gauged by
percent market penetration, a the number of participants divided by the number of

customers dligible to participate.*®

15 Some programs either limit participation or target their marketing spedficaly to a subset of the total
customer base. Where dfedive digibility numbers are spedfied, they are used as the base in cdculating
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Colledively, with 190,000residential customers participating and a total of 20
million eligible to participate, residential market penetration equals just 1% nationwide.
Residentia penetration, havever, varies considerably by program and program type, as
shown in Figure 2-2.'® The arerage market penetration is highest for energy tariff
programs and lowest for capacity tariffs. The range of residential market penetration by
program aso varies considerably. Within the first few years of program initiation, a
utility can exped residential market penetration from as low as 0.1% to perhaps as high
as over 7%; with modest marketing and a reasonable product design, energy tariff

programs can easily exceed 1% penetration.

% of Eligible Customers Participating
8.0

7.0

6.0
5.0

4.0
3.0
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Capacity Contribution Energy Tariff
Tariff

Utility Programs

Figure 2-2. Customer Participation Rate by Utility Program

market penetration; if not available, the entire customer base is used, thereby artificialy reducing
penetration numbers.
18 Data presented on market penetration are from Holt (20008) and are therefore somewhat dated.
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What fadors, other than program type, impad overal participation rates?
Unfortunately, the data show an ambiguots or unexpeded relationship among severa
variables. For instance, though ore would exped to seeparticipation dedine & premiums
increase, the data do nd show this trend. Similarly, one would exped that programs that
have been in existence for a longer period would see higher customer participation than
newer programs. Yet, while participation certainly increases over time, severa of the
programs with the highest level of participation achieved that participation in lessthan a
yea. The data suggest, not surprisingly, that perhaps the quality of the product and haw
well it is marketed, the credibility of the utility offering the program, or the ease of
participation are more important determinants of participation than are other variables.
One variable that does em to impad customer participation rates is the size of the
utility and/or whether the utili ty is pulicly owned. For example, pulicly owned utiliti es
acourt for 9 o the top 10utiliti es in terms of customer participation rates, and most of
these utiliti es are relatively small, suggesting that smaller pubdicly owned utiliti es may

have amarketing advantage over their larger utility courterparts.*’

2.2.4 TheSupply Side: Support for Renewable Energy

Compared to the amount of nonhydro renewable energy cgoacity currently
installed in the U.S. (~16,000MW), the anourt of renewable energy supported by green
pricing programs to date isinsignificant. In total, through mid-2001,green powver demand

aaoss utility green pricing programs offered suppat for a total of about 110 MW of

7 possble reasons for this difference include higher credibility of the utility, ease of marketing to smaller
communiti es, a high degreeof locd pride, and a friendlier community attitude towards green power.
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incremental “new” renewables capadty that was brought on line to med customer
demands. Ancther 172 MW of renewable cgadty was planned for install ation within
the next year to match expeded increases in customer demand. Of the 110 MW, roughly
78 MW iswind energy, 4 MW is olar PV, 21 MW is biomassor landfill gas, and 7 MW
is hydro. Using standard cgpacity factors for these tedindogies, this represents a total of
approximately 50 average MW of renewable caacity.'’® At an asuimed average
premium of 2.5¢kWh, this amount of cgpadty yields a total annual premium of abou

$11 milli on going to renewabl e generation serving green pricing programs.

2.3 Green Power Marketing in Competitive Markets

2.3.1 History and Overview

Retall choice energed as an important driver of the U.S. eledricity industry in the
late 199G. As of mid-2001, realy half of al states had either opened their markets to
retall competition—thereby allowing customers to sdled a new retail eledricity
provider—or had developed plans to move toward competition in the future®
California, Massadhusetts and Rhode Island qoened their markets to retail competitionin
1998,and Pennsylvania has been open since 199. Maine and New Jersey have each been
open for a shorter period, bah opening fully in 2000, with Ohio, Texas, Conredicut and
others following in 2001.Though geen pover marketing began with monopdy utili ty

green pricing programs, retail choice brings with it the possbility of an expanded and

18 An average MW is a measure of capadty assuming that renewable generating fadliti es operate full time
(i.e. have a 100 cepadty fador), and therefore yields a wnservative etimate of the true caadty
supparted by the green market.

¥ The U.S. Congresshas also discussed national restructuring legislation.
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more aedive set of green products as competitive retail eledricity providers vie for
customers. Withou continued regulation o product offers, howvever, customer confusion
and ceceotion are dso a distinct posshility. Moreover, with the Cdifornia dedricity
crisis of 20002001, the frailty of restructured eledricity markets promises to slow the
continued development of retaill electricity markets nationwide. Several states have
arealy postpored the introduction d retail competition.

Results to date from those markets that have been open have been mixed: while
the overal level of residential customer switching to new eledricity providers has been
sluggish, a sizable portion d those aistomers who have switched eledricity providers
have dhosen to purchase green pover. Some have aiticized the environmenta value of
the green power products being offered to consumers. The size and strength of the
competitive green power market has also been shown to vary significantly depending on
the particular set of regulatory rules and pubdic policies established in a state. While the
green markets in Massaadhusetts and Rhode Island have been nearly non-existent, for
example, Pennsylvania and California's markets have dtracted modest interest, at least
until the California dectricity crisis and the run-up in wholesale electricity pricesin late
2000and 2001.Green power marketing in New Jersey, Maine, Conredicut, Texas, and
Ohio has begun more recently, with littl e switching overall and littl e data to report thus
far.

In general, the slow rate of overall customer switching to new eledricity suppliers
(naot to mention switching to green paver providers gedfically) can be dtributed to
severa factors. First, the st of attrading and signing-up smaller customers has been

found by marketers to be prohibitive in many instances, thereby reducing marketing
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adivity and/or squeezing or eliminating pofit margins. Seand, regulatory rules have
been established in a way that limits the st savings avail able to customers that switch
providers. In particular, Cdifornia, Rhode Island, and Massachusetts established low
“default generation service prices’ (the price acustomer pays for eledricity service if
they do not switch providers), leaving competitive marketers littl e oppatunity to offer
price savings. Finally, even where savings have been avail able, the savings are often na
sizable enough to convince large numbers of customers to spend the time necessary to
compare dedricity offers and seled anew service provider.

Where ameaningful green powver market has emerged, it appeas to have been
based largely on government incentives or a high default service price Though the
market collapsed in 2001, peviously Cadifornias green power market had been
suppated by a sizable subsidy (1-1.50¢0kWh) offered by the state for the sale of
renewable energy products, cdled the “customer credit.” Because of this credit, severd
marketers were ale to dfer green power products at a dight discourt to the price a
customer paid if they stayed with their utili ty provider, making renewable energy directly
competitive with conventional power. Pennsylvania's green market, on the other hand,
has offered few incentives to spedficdly favor renewable energy purchases. Default
rates, howvever, have been relatively high in some Pennsylvania utili ty serviceterritories,
adlowing geen power products to gain a foothold in areas where, despite carying a
premium over other competiti ve offerings, they are still competitively priced relative to
what a astomer pays by remaining with the eisting utility provider. (As with California,
though to alesser degree, this condtion changed in 2001as high wholesale market prices

were felt nationwide).
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Ovedl, as of mid-2001, eight retall marketers offered green power products to
residential and/or small commercial customers in the competitive markets of California,
Conredicut, Pennsylvania, Massadhusetts, Rhocde Island, New Jersey, and Texas. Thisis
down considerably from one year earlier, prior to the Western eledricity crisis.
Pennsylvania’'s market contained five green paver marketers in mid-2001, foll owed by
threein Conredicut, two in Texas, and ore in California (down from nine in mid-2000),
Massachusetts, Rhode Island, and New Jersey. Nationwide, just one marketer has

captured the lion's dhare of the residential green power market, Green Mountain Energy.

2.3.2 Product Offerings

As of mid-2001, seventeen green powver products were marketed by the eght
retaill marketers targeting residential and small commercia customers. Seven were sold
in Pennsylvania, three in Conredicut, two in New Jersey and Texas, and ore in
Cdlifornia, Massachusetts, and Rhode Island. A significant mgjority of these products
contained substantial portions of “eligible” renewable energy as defined by Green-e
certification criteria®® wind, Homass geothermal, small hydro (< 30 MW), and solar
power. Spedficaly, eleven o the seventeen products contained 100% €eligible renewable
energy, and three mntained 50% €ligible renewable energy. Nine of these products were
Green-e catified. Three products contained less than the Green-e minimum of 50%
eligible renewables content. Geothermal, biomass wind, and small hydro faaliti es

served the bulk of the product off erings, with solar power marketed in some prodicts.

2 Greare is a voluntary renewable dedricity certification program run by the Center for Resource
Solutions, a San Francisco-based non-profit organization. Green-e aurrently certifies productsin California,
the mid-Atlantic, Texas, Ohio and New England, and is adive in other newly-forming competiti ve markets.
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Unlike utility green pricing programs, the renewable portion d the competitive
green power products is predominantly served by existing renewable energy fadliti es,
which has been a magjor source of criticism of the green market (Rader 1998. The
majority of existing fadlities may be in littl e or no need of additional support to continue
viable operations. Accordingly, while relatively inexpensive to incorporate into a green
product, the immediate, incrementa environmental benefits of purchasing such ouput are
low. In resporse to this criticism, several marketers are beginning to dfferentiate their
produwcts based on the anount of new renewables content; sixteen of the seventeen
produwcts offered to residential and/or small commercial customers as of mid-2001
included some anourt of new renewable generation. Increasing amounts of new
renewable generation will li kely be seen as the market matures and as marketers drive to
comply with Green-e certification criteria requiring a minimum of 5% new renewable
content in the sesoondyea of retail competition and escdating over time.

The pricing of these products also varies widely. To a grea extent, this variation
Is a result of a number of pulic pdicies and regulatory dedsions. As noted ealier,
California has provided extensive subsidies to renewable generators and green marketers
selling renewable energy-based products, thereby historicadly allowing certain products to
be sold at a discourt to utility default service Pennsylvania provides far fewer subsidies
to renewable generators and green paver marketers, but high default service prices in
some service territories have (before 2001) allowed marketers to offer green power at a
discount or small premium to utility service Massadhusetts, Rhode Island, New Jersey,
and Conredicut al have low default service rates, and consequently the only green

products offered are sold at a premium. The overall range of product premiums varies
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from a coupe ddlar discourt to a premium of nealy $15 per month for an average

househald consuming 500 kWh/month.

2.3.3 Customer Response

As a subset of the overall residential dired access market, green power is doing

relatively well. Overall residential customer switching, however, has been slow:

In California, a the pe&k of the market (June 2000 only 165,0® residential
customers (or 1.9% of al dligible residential customers in the state) had switched
supdiers. Nealy al who hed switched were being served by a green power
product, howvever, a direct result of the incentives off ered by the state. Because of
these incentives, the majority of these customers had either seleded a green
power offering at a discourt to the utility default rate or had been “upgraded” to
green power by their energy service provider in order to capture the customer
credit. More recently, customer switching has plummeted, with oy 57,000
residential customers taking service from a competitive supdier as of January
2002. Moreover, in late 2001 incremental switching was disallowed by the
Cdlifornia Legislature and Public Utiliti es Commisson.

Pennsylvania’s overal eledricity market has been more robust, with roughly
350,000residentia customers adively switching providers through July 2001,
representing 12% of all eligible residential customersin the state (ancther 225,000
customers are being served under competitive default service). Approximately

fifteen percent of these — abou 80,0 or 1.6% of eligible customers — have
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chosen a renewable energy product, though most have seleded a “light” green
product consisting of 1% landfill gas and 996 natural gas. Approximately 20,000
customers have seleded a product with over 50% renewable energy content.

* Massachusetts and Rhode Island have seen orly negligible austomer switching
overal (approximately 0.1% of residential customers have switched in bah
markets), with perhaps 1,000 green power purchasers combined.

* New Jersey, Connedicut, and Texas have only been open for retail competition
for a short period. Overal residential customer switching in New Jersey and
Conredicut has been low and, while green power is offered in bah states, the
number of green power customers is unknovn, bu expeded to be small. Texas
has more recently opened. Whil e the market is expeded to be arobust one, data

do nd yet exist on customer switching and green paver demand.

In aggregate, 115,000customers were purchasing green power in competitive
markets as of mid 2001, representing approximately 0.5% of thase austomers dligible to
switch supdiers. Most of these mnsumers were purchasing products that contained at
leasst 50% €ligible renewable resource ontent. Ancther 565,000 customers, or
approximately 3% of eligible aistomers, were purchasing “clean” power products, which
are typicdly comprised of asmall percentage of renewable power (1-2%).

Finaly, I shodd nde that, while not the primary target of most green pover
marketers, approximately 40,000commercial, industrial, and institutional fadlity meters
were being served with a green power product in California & the pe&k of that market,

representing approximately 50% of al green power demand in the state. As in the
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residential market, a significant portion d this nonresidential switching adivity was
driven by the state's renewable energy incentive program. In Pennsylvania, non-
residential customers are estimated to constitute 25% or more of total green power

demand.

2.3.4 The Supply Side: Support for Renewable Energy

Because many green power products contain lessthan 100% “eligible” renewable
energy, the number of customers switching to green power does naot readily trandate into
substantial suppat for renewable energy. Thisis particularly true in Pennsylvania, where
it is estimated that perhaps 60,000 ¢ the 80,000customers choasing green power have
seleded a product whose renewable energy content is 1% or less

Based on data through mid-2001 and a few assumptions abou which products
were being seleded, the cmmpetitive green power market was suppating a total of
roughly 140average MW of renewable energy.?* A more important metric for the success
of the green power market, however, is its ability to stimulate investment in new
renewable energy fadliti es. As indicaed in the preceading survey of products, howvever,
most of the renewable energy suppat is going toward existing renewable resources.
According to data from the National Renewable Energy Laboratory, 132 MW of new

renewable cgadty (45 average MW) were serving the green market (125 MW of wind,

L This estimate is based on the foll owing assumptions: 115000residential customers purchasing products
with an average of 70% renewable energy content; 16,000 small commercia customersin California
purchasing 100% renewable energy products; a 25% adder to residential customer demand to cover non-
residential customer demand in other states; and 565000residential customers purchasing products with an
average renewable energy content of 1.5%.

56



400 KWV of solar, 5 MW of geothermal, and a couple MW of landfill gas) by mid-2001,
with far more under development.

Another way to gauge the success of the green power market is to look at its
financial suppat of renewable generation facilities. Data from the Automated Power
Exchange (APX) in Cdlifornia shows that the wholesale premium for existing renewable
generation has averaged abou 0.3¢kWh ower the price of conventional power over the
last few years. Assuming similar premiums in Pennsylvania and aher states, and making
several assumptions abou the higher premiums commanded by new wind and solar
fadlities, the renewable cagadty supported by the green pover market receved
approximately $10 million per year in above-market payments in 2001% It is not clea,
however, how much of this revenue was returned to the generators and hov much was
kept by wholesale marketers.

Marketer profitability is perhaps ancther indicator of the sustainability of the
green pover market, as there would be no market withou retail ers willi ng to sell green
power. Based on cita from the APX, green power marketers in California historicdly
paid an average whoesale premium of roughly 0.3¢kWh and receved the average
customer credit of 1.25¢/kWh, locking in a gross profit margin of just under 1¢/kWh if
they price their product at the default generation price Asauming similar profit margins
in Pennsylvania and aher states, the green market generated perhaps $15milli on per year

nationwide in 2001 (this estimate ignores the 565,000 customers purchasing products

22 This estimate assumes: 0.3¢/kWh premium for 95aMW of renewables capadty; 125MW of wind, 5 MW
of geothermal, and 3MW of landfill gasat a 1.5 cents’kWh premium, and 400kW of solar cagpadty at a 25
centskWh premium.
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with small percentages of renewable energy).”® However, high start-up and customer
aqquisition costs, which in the ealy days of the California market ran upwards of several
hunded ddlars or more per customer, have thus far overwhelmed profit margins from
power sales, prompting a number of marketers to abandonthe residential market while
others look for lesscostly approaches to marketing their products and other ways to

improve turnover.?*

24 Improvingthe Prospedsfor Green Power: Lessons L earned

Experienceto date with competiti ve green power markets and utili ty green pricing
programs suggests that thisis amarket that will be built slowly, na one with immediately
strong underlying demand. Residential participation rates in the ealy yeas after product
launch have seldom excealed 3%, with many programs nat reading 1% penetration.
Demand most often must be aeated through effective austomer educaion and intensive
marketing of high-quality products — adivities which, when undertaken solely by
marketers or utiliti es, grealy increase austomer aqquisition costs, thereby reducing the
profitability and the datradivenessof the market. At least some portion of these costs —
particularly those associated with educaing consumers abou customer choicein genera
— can be defrayed by conduwcting effedive astomer educaion campaigns as part of

restructuring plans.  Pennsylvania's Public Utilities Commisson did just that,

% This estimate is based on the foll owing assumptions: 115000 residential customers; 16,000 small
commercial customersin California; a 25% adder to residential customer demand to cover non-residential
customer demand in other states; and a grossmargin of 1 cent/kWh.

24 Affinity marketers and the internet have proven to be popular low-cost marketing alternatives, while
marketers have dso begun to seach for waysto “bundle” other products (e.g., telecommunications, energy
efficiency, natural gas) with their traditional eledricity services.
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aggressvely encouraging ratepayers to switch supdiers. Perhaps at least partly in
resporse, 120 of al eligible residential customers in Pennsylvania had switched
supgiers as of mid-2001, as oppased to abou 2% in California & the ped of that market,
where the funds gent by the state on customer education were targeted towards
consumer protection rather than encouraging switching.

A more probable caise of the disparity in switching rates, however, appearsto be
differences in the regulatory “rules-of-the-game.” As discussed by Wiser (1999 and in
Chapter 5 o this dissertation, green powver marketers believe that the first priority for
regulators and legidlators interested in seeing the green market develop shoud be to
design the basic regulatory rules in ways that alow overal retal competition to emerge,
minimize barriers to entry, and encourage austomer switching. The design o default
service pricing is viewed as particularly crucial. Figure 2-3 shows the relationship
between default service pricing and residential switching rates in California,
Massadhusetts, Rhocde Island and the various Pennsylvania service territories, with data
from mid-2000. Clealy, the level of residential switching isafunction d the default rate
for generation service As mandatory rate auts and stranded cost recovery affect the
default rate, careful consideration shoud be given to the dfeds of these palicy dedsions
and market rules on the development of a robust competitive market. Of course, it goes
withou mention that the recent Western eledricity crisisis likely to have aconsiderably
negative impad of retail eledricity choice nationwide, which will in turn negatively

impad demand for green power.

59



30%

= Duguesne Light
S 29% ®
2
E 2% A
L PECO Energy
& 1% - J
8
E 10%
3 uG GPU Energy
8 s Alegeny A ® PENN Power
@ California o o Rhade 1sland ® bl
Massachusetts
G’/O T T a T T T
25 3 35 4 45 5 55 6

Default Service Generation Price (¢/kWh)

Figure 2-3. Effed of Default Generation Priceon Residential Switching

As experience in California — where the austomer credit was the primary driver
behind the green market — illustrates, financial incentives to suppat green power
produwcts can play an important role in dfsetting the market-stifling effea of a low
default rate and stimulating the development of the green powver market (Byrne 2000. If
the incentive is large enough, as it was for atime in California, green ponver may even be
priced competitively with conventional power products. If the default rate islow enough
to inhibit customer switching in general, however, or if the financia incentive is
temporary, then pubic padicy suppat may dolittl e but temporarily prop up a market with
little underlying promise, as it did in Cdifornia. It is not clea whether state
padicymakers, in considering such incentives, have given adequate thought to their
importance, design, and impads.

Although most marketing efforts to date have targeted the residential sedor, green
power purveyors would be well advised to look to the nonresidential sedor as well.
Recent experience suggests that some small and large businesses, as well as municipal,

state, and federal government fadlities, are interested in puchasing green power.
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Experience with several green pricing programs, as well as evidence from Pennsylvania
and California, suggest that these austomers could easily constitute 20% of total green
power demand. Non-residential customers are attradive dients for several reasons. First,
nonresidential customers often puchase large amourts of green power, trandating into
more st-effedive marketing. Seand, nonresidential purchasers are often high-profile
businesss or organizations that choaose to publicize their switch to renewables through
press conferences or press releases, providing pasitive media exposure and free
advertising to the chosen marketer or green pricing program in particular, and to the
green powver market in general. Finally, marketers or utiliti es can sometimes seaure a
longer-term contrad from nonresidential customers than they can in the residentia
sedor, thereby reducing market risk.

Finaly, green powver demand will only trandlate into environmental improvements
if the products being marketed as “green” provide true environmental benefits. Moreover,
unlike some personal environmental behaviors (e.g., recycling), green pover is an
entirely intangible product and daes not alow for fadle verification d environmental
value by consumers. Unfortunately, competitive market pressures have resulted in some
degree of “greenwashing” among green pover providers, particularly during two retail
competition plot programs in New England where several products were marketed based
on hdlow green claims (Wiser et al. 1999. Product quality has increased ower time, in
part due to the emergence of environmental disclosure requirements and green power
catification programs in markets open to retaill competition. And yet, there remains a
need for further product improvement. For example, the most popuar green product in

Pennsylvania contains only 1% renewable energy, and the amourt of new renewables
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cgpacity serving competitive green products is lower than ore might hope. Clealy, if
green marketing is to make ameaningful contribution towards puldic renewable energy
and environmental goals in the new millennium, purveyors and advocaes of green power

will nead to continue to strive for environmental upgradesin product design.

2.5 Conclusions

While aniche market for green power clearly exists, the data presented in this
paper indicae that the colledive impaad of customer-driven demand an the renewable
generation market has been modest to date. As with ather environmental products, a
sizable disconred exists between stated attitudes toward environmental products and
adua demand for those products (Kempton 1938). While market reseach shows that a
majority of the U.S. populace states a willi ngness to pay a premium for renewable
energy, early experience with green pover marketing demonstrates that those dtitudes
have nat yet translated into large-scde behavior change. Only a small fradion o
American consumers have thus far demonstrated a willi ngness to vduntarily make a
persona financial saaifice by seleding a higher-priced green power offering. As with
other green product markets, price, performance and convenience @ncerns appear to
dominate ansumer behavior (Ottman 1999.

As of mid-2001,roughly 40% of al U.S. howseholds had aacessto a green power
product, split amost equally between uility green pricing programs and competitive
green power markets. Under 1%, or 305,0® of those digible househadds, were being
served by a green power product (if defined to include products with far lower amourts
of renewable power, the participation rate increases to over 2%). A total of 200 average
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MW of renewable caacity served the entire green pover market, of which perhaps 100
average MW represented new cgpadty brought on line to med customer demand.

Compared to the existing amourt of nonthydro renewables capadty in the U.S.
(16,000MW) or to the projeded impacts of more traditional state and federal renewable
energy palicies (see Wiser, Porter & Clemmer 2000, these raw data show a modest
contribution by green power marketing to date. The analysis also strongly suggests that
full reliance on the green powver market to med national renewable energy objectives
would be premature & this time; traditional forms of pulic padlicy suppat will continue
to be needed for the commerciali zation and maturation d the renewables industries.

It remains too early, however, to draw definitive conclusions abou the
contribution that the green pover market might make towards renewable energy
development objectives over the long run and further into the new millenium. After all,
the green market—and the larger market for retall eledricity service—is dill in its
infancy, with orly a few years of experience in the most mature markets. Making long-
term projedions of the impad of green marketing based on this experience is
chalenging, a best. Market penetration could stagnate & 2-5% or less of residential
demand, a it could grow stealily over time, consistent with the development of other
product markets and environmental behaviors. Twenty years ago, for example, only 10%
of the U.S. municipal solid waste stream was recovered for recycling, whil e today nearly
30% is recycled. Suppative pulic padlicies and curbside recycling programs have no
doult played avital role in this growth, yet at the same time such successwould na have
been passble withou the voluntary efforts of millions of people. The percentage of

financia as%ts that adhere to socially responsible investment criteria has also grown
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steadily, recently reaching 13% of the total market. Similarly, since the opening of the
long-distance telephore market in 1984,competitors have catured over half of AT&T’s
market share — na in gred leaps and bounds, but rather through a gradual and steady
increase areraging 5% per year.

The fundamental challenge to making a long-term projedion d the viability of
green pover marketing is that we do ot yet know why individuals do a do nd make the
financial saaificeto puchase green power products. Econamic theory generally suggests
that the mgjority of individuals are fundamentally self interested, caring primarily for
their own well-being and not altruistic enough to contribute significantly towards pubic
goods as consumers. If this is the cae, customer-driven green pover markets that are
based on hgher-cost renewable energy products will only thrive if a fundamental shift in
the moral and ethicd charader of our society comes abou; in its gead, coll edive pulic
palicy efforts will necessarily continue to be the sole or dominant method of achieving
environmental improvements. If, on the other hand, there is a latent, sizable group of
individuals and aganizations that can be motivated to make a persona financial
commitment to puchase environmentaly preferable products, then a more substantial
green market may develop with time, educaional and marketing resources, and certain

enabling puldic pdlicies. Theseisaues are addressed in later chapters of this dissertation.
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Chapter 3

Green Power Marketing: Increasing Customer Demand
for Renewable Energy”

ABSTRACT

As highlighted previously, because demand for green power is analogous to the
voluntary provision d puldic goods, some believe that green marketing will nat, on its
own, provide alarge market for renewable energy. After al, individuals have strong
incentives to “free-ride” and therefore not contribute to the provision d pulic goods.
Such behavior is an obvous possble explanation for the wide gap between stated and
acdual willi ngnessto pay for environmental goods, including green power. This chapter
reviews aspects of the extensive literature on public goods, free riders, and colledive
adion, and explores sme of the implicaions of this literature for the green marketing of
renewable energy. Using this literature & a guide, | recommend four strategies that
might be used by marketers to bocst participation in green pover programs and thereby

help close the “gap” in light of customers’ incentivesto freeride.

3.1 Introduction

As customer choice is introduced in eledricity markets, low-cost providers are

expeded to daminate the market. Y et customer choice may also crede new markets for

% Inthe murse of this dissertation research, aversion of this chapter was published in Utilities Policy. It is
reproduced (with some changes) here with permission from Wiser, R. 1998. “Green Power Marketing:
Increasing Customer Demand for Renewable Energy.” Utilities Policy 7 (2): 107-119.
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higher-cost renewable energy resources. Retall competitionwill allow customers to seled
their power provider, and growing evidence suggests that some astomers will make
purchase decisions based, in part, on the ewvironmental characteristics of the power
suppdy. Green power marketing targets sich customers under the asumption that they
will pay a premium for environmentally preferable, or green, eledricity products
(Nakarado 1996.

An increasing number of consumer products are differentiated based on their
environmental attributes, and within the marketing literature there is a growing consensus
that the green market is sgnificant and that companies can profit by improving
environmental performance and developing green products (Ottman 193). Nonetheless
nat al green products are successul in garnering customer interest, and customer surveys
of attitudes toward, and even intended puchase of, green products often substantially
overestimate adual product demand (Kempton 1993. As with al products, green
products must overcome traditional marketing chall enges to increase demand and rerrow
this gap between stated intentions and puchase behavior. Yet it is also now recognized
that there ae many obstades to selling a green product that do nd arise in traditional
product marketing (Wiener and Doescher 1991, Rothschild 1979, Bloom and Novelli
1981).

As discus=d in detail later, ore such obstacle is that the purchase of renewable
energy, like other green consumer products, can result in net pulic environmental
benefits. Customer demand for green pawer is therefore analogous to the voluntary
provision d pulic goods and, as with al puldic goods, there isarisk that few customers

will voluntarily pay a premium for green pover products (Rader and Norgaad 1996.
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After al, traditional economic theory suggests that, because the benefits of a puldic good
canna be captured solely by the purchasing customer, individuals have strong incentives
not to contribute but to instead “freeride” and enjoy the benefits of the public goodwhile
avoiding payment. If this pubdic goods dilemma holds, green marketing may nat
substantialy increase renewables development and green power marketers may not be
particularly successful. On the other hand, if people—for whatever reasson—are willi ng
to pay for pulic goods, then they may participate in green marketing at levels sufficient
to creae alarge new market for renewable energy developers and marketers.

Given the growing number of green marketing programs for renewable energy,
the potential for pullic goods free-riders, and the cntention d some that green
marketing may be &le to supdant traditional renewables padlicies, important research
questions emerge: (1) Will customer-driven markets for renewables redly develop? (2)
What fadors influence individuals' incentives to free ride and uncér what condtions are
individuals willing to contribute to pubic goods? (3) How can green marketers design
their programs to help owvercome the pulic goods dilemma and thereby boost customer
demand for renewable energy? and (4) Does the establishment of green markets obviate
the need for explicit puldic pdlicy suppat for renewables?

The purpaose of this chapter is to address some of these questions by applying the
extensive eonamic, public padlicy, behavioral, and marketing literature on vduntary
contributions to pubic goods, and to therefore begin to develop a degoer understanding
of when, why, and how green product markets develop. Spedficdly, this chapter
discusses the implicaions of this literature for green powver marketers =lling renewable

energy products and provides insights into the necessary modifications of traditiona
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marketing pradices when pullic goods are involved. The first sedion reviews and
summarizes relevant academic literature on pubic goods, free riding, and colledive
adion poblems. Next, the implicaions of this literature for green power product design
and marketing communicaions drategies are highlighted. Four approaches that might be
used by marketers to increase astomer demand for renewables are enphasized. The find

sedion d the chapter discusses me palicy implicaions.?®

3.2 Public Goodsand Free Riders

It is clea that there ae a number of obstades that confront the green power
marketer in narrowing the gap between the 40-70% of residential customers that indicae
a willi ngness-to-pay a bit extra for renewable energy in surveys and the much lower
adua demand for green power experienced in green pricing programs and states that
have opened their markets to eledricity restructuring. One aiticd barrier is that green
power isnat atypicd product becaise its purchase can help supdy puldic goods or, more
predsealy, reduce the supply of “public bads.” Demand for green pawer is therefore
analogous to the voluntary provison d puldic goods and there is a risk that few
customers will pay apremium for green power.

This chapter argues that, in order to bocst customer purchases of renewable

energy, traditional marketing strategies must be adapted for effective use in a pubic

% Thereisarange of opinion on how to define a ‘green” power product and a number of legislative,
regulatory, private, and nonprofit efforts are underway to dojust that. For the sake of this chapter, however,
green power is Smply defined as eledricity that is differentiated based on its environmental attributes,
therefore ignoring the sticky question of whether spedfic types of power products and particular generators
really supply net environmental benefits. As apradicd matter, there gppeasto be ageneral consensus that
many forms of renewable energy, including solar, wind, geothermal, and biomass should be mnsidered to
be “green.” Asaresult, most (though certainly not all) green paver products have mntained substantial
guantities of these renewable energy resources.
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goods context. The extensive acaemic literature in the social sciences on pubdic goodks,
freeriders, and colledive adion can provide auseful theoreticd framework for these
efforts, yet there have been few attempts to seeif and how this literature applies to the
case of green product markets. It isimportant to reaognize of course that other theoreticd
frameworks can also be used to help understand these markets, and this chapter will not
make the daim that the pulic goods dilemma is the only or even the primary marketing
problem. The publlic goods literature can, however, be used to develop a deeoer
understanding of the strengths and weaknesses of green marketing, the conditions under
which individuals will pay a premium for green products, and the gproaches marketers
can take to increase customer purchases of those same produwcts. This literature is
introduced in this sedion by describing the charaderistics of puldic and private goods,
the nature of the pulic goods that are provided via increased use of renewable energy,
and the dharaderistics and extent of the free-rider problem. In the next sedion d the
chapter, the spedfic implications of the puldic goods literature for green pover product

design and marketing communicaions drategies are highlighted.

3.2.1 Private Goods and Public Goods

Econamic goods can be broadly separated into two categories. private goods and
pubic goods. A pure private goodis one in which the producer unilaterally bears al the
costs of production and a single mnsumer enjoys al of the benefits of consumption. In
contrast, a pure pulic good has the defining qualiti es of norrivalry and norexclusivity.

Nonrivalry means that one person’s consumption of the good des not limit the cgaadty
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of others to consume the same good, and naexclusivity implies that it is not feasible to

prevent consumption by those whofail to pay for the good.

3.2.2 Can the Use of Renewable Energy Provide Public Goods?

The commodity supdy of eledricity produced by arenewable energy project and
transmitted to a astomer is a private good. To the extent that the use of renewable
eledricity offsets conventional power supfdy, however, renewables are dso clamed to
provide net pulic benefits. Green power marketing can therefore be viewed as a vehicle
for the provision d pubic goods through the bunding of renewable energy with a
concomitant reduction in conventional eledricity generation. Though they are nat all
unique to renewable energy per se, this bunded product has three characteristics that are
often claimed to provide pubic benefits. These benefits exhibit the traits of norrivalry
and norexclusivity and therefore caana be aptured fully by individua customers,
instead, the benefits aacrue to all customers, irrespedive of individual participation in
green pawver programs.?’

First, and perhaps most importantly, while every energy source has negative
impads on the ewironment, renewables are generdly believed to cause less
environmental damage per unit of energy output than conventional forms of eledricity
generation such a fosdl and ruclea (Hohmeyer 1988. Therefore, when renewable
generation dfsets conventional power supgy, net environmental benefits will typically

be provided. Seaond, the research and development and “intelledual property” that goes

?"Theintent hereisto describe the dharacteristics of renewable energy generation that are often claimed to
provide such net public benefits, without commenting on the persuasivenessof the daims or the magnitude
of the benefits.

72



into creding renewable energy systems and components is a puldic good becaise private
adors often canna easily appropriate the full socia surplus from their innovations, even
with patents and poperty rights (Teece 1986). In aher words, by helping to
commercialize new renewable energy techndogies, green power customers are benefiting
al of society in the form of possble long-term eledricity generation cost reductions, and
may be unable to capture the full social benefits of their efforts.?® Finally, relative to
other forms of eledricity generation, the reductions in fuel price and supply interruption
risks provided by renewables are daimed by some to have pullic charaderistics. Though
it might appea that these risk reductions are largely private goods because they can be
captured by individual customers who puchase renewables, Rader and Norgaad (199%)
argue that risk reduction is systemic and has public benefits because it reduces shocks to

the eonamy asawhale.

3.2.3 The“FreeRider” Problem

Most broadly, for apuldic goodto be provided at an econamically efficient level,
the sum of al individua margina vauations of the good (e.g., the marginal social
benefit) shoud equal its marginal cost. Public goods are susceptible to underprovision,
however, because rational individuals have strong incentives nat to contribute, but rather
to freeride on ahers contributions. This stuation arises because awy individua’s
contribution to a puldic good has a negligible dfed on its provision, and by free riding

the rational individual is able to enjoy the benefits of the puldic good—given its norrival

8 This public goodis not, of course, limited to renewable energy technologies. Because many of the
traditional eledric generation technologies are mature, however, they are unlikely to be plagued as
serioudly with this form of market failure.
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and norexcludible dharacteristics—while asoiding payment. Because of this incentive to
free ride, the standard presumption d neoclasscd econamics is that private,
decentralized markets canna be relied uponto provide puldic goods at an econamicdly
efficient level (see, for example, Samuelson 1954,0lson 1965. This underprovision
constitutes a form of market failure and is often a rationale for government intervention
to encourage or mandate the suppy of pulic goods.

The pervasiveness of the free-rider problem has been questioned, hovever, and
the degree and condtions under which individuals adually do vduntarily contribute to
pulic goods has become the subjed of a great deal of theoreticd, experimental, andfield
research in econamics, pditicd science sociology, and psychoogy. First, recent game
theoretic work demonstrates that there ae, in fad, situations in which it is in the
emnamic interest of individuals to contribute toward pubic goods (Ostrom 1998.
Seoond, experimental investigations designed to assess the extent of individuals
willi ngnessto contribute to pubdic goods typicdly find that, even in relatively antiseptic
laboratory environments, people contribute to a greder extent than that predicted by
ewmnamic theory. The experimental literature does offer somewhat divergent results,
however (Davis and Holt 1993. Thouwgh a number of studies reved that 40-60% of
individuals are willi ng to contribute even though, individudly, they would be better off
not contributing (Marwell and Ames 1981, Isaa et al. 1984), nearly full free riding has
been generated in some ontexts (e.g., Kim and Walker 1984, Isaacet al. 1985. Finaly,
simple observation demonstrates that some people do in fad contribute to pubic goods
through charitable dorations, participationin mutual aid organizations, and green product

purchases. Moreover, a gred deal of field research has documented the condtions under
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which communities are ale to succesfully manage cmmon-pod resources (Ostrom
1990, 1998 Because it is hard to establish what would occur in the asence of free
riders, it is difficult to evaluate the magnitude of free-riding in real world situations
(Green and Shapiro 1994). Nonetheless this red world experience provides some
evidenceof at least alimited willi ngnessto-pay for puldic goodks.

Even where people do contribute toward puldic goods, however, it is not clear
whether they do so with the pullic goodin mind. Where contributions exist, defenders of
traditional emnamic theory courter that the contributions may not cgpture true
willi ngnessto-pay (WTP) for puldic goods, bu rather only the “warm glow” that comes
from the a¢ of giving (Andreoni 1988 or the presence of coercion or sanction, pivate
inducement, or social pressure (Chong 1996, Olson 1969. That is, by expanding the
scope of “self-interest,” a wide range of nortraditional private goods are hypothesized to
influence individual behavior. Where contributions toward puldic goods are motivated by
these “private” interests, uncerprovision d the good may remain. Unfortunately, with the
inclusion d these nontraditional private goods, the puldic goods theory becomes largely
irrefutable and tautologicd. Given the lack of spedficity abou what it means to be a
“rational actor,” and the possble inclusion d a wide variety of “seledive incentives’
(i.e., social presare, psychic benefits, etc.), it is not obvious what sorts of behavior
would fall to be explainable by some variant of the puldic goods theory (Green and
Shapiro 1994. This leaves the theory itself almost entirely devoid o predictive power,
though, as will be seen shortly, the theory can still provide important explanatory insights

(Chong 1996.
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Ovedl, the pulic goods theory as traditionally described by neoclasscd
emnamics appeasto provide auseful, if idedized, model of human behavior. Becaiuse of
the underlying assumptions on which the theory is based (individualism, maximization of
self interest, and rationality), the theory underestimates the complexity of influence
processes, behavioral change, and human dedsion-making. The “strong” version d the
theory, in particular, posits a higher level of selfishnessand a stricter definition o well
being than that which appeas to motivate human behavior. Perhaps the most important
lesns that can be gleaned from the diverse and contradictory literature on pulhic goods,
freeriders, and colledive adion problems are that: (1) people tend to contribute to puldic
goods at levels that exceal that predicted by traditional econamic theory; (2) there ae a
number of ways to increase contributions toward public goods; and (3) individuals do nd
ad solely in their own, narrow material self-interest, and appea to oltain utility from a
wide range of nortraditional private benefits (e.g., social acceptance, altruism, etc.). At
the same time, it is clea that there cntinues to be asignificant level of freeriding in a

wide variety of situations.

3.3 Increasing Program Participation. Remommendations for

Marketers

The &solute magnitude of the free-rider effect has been questioned, but most
acalemics would agree that free riding can present a significant problem in a wide
variety of situations and that the private provision d puldic goods is frequently difficult.
It would nat be fair to labdl al of the individuals who do nd purchase green products as

pulic-goods freeriders. After al, some may ssimply not care éou renewable energy or
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the environment, others may not be avare of their green power options, and still others
may be ncerned about the veradty of the green clams made by marketers.
Nonetheless in order to increase demand for green power by those individuals who
understand their green power options and are convinced that the purchase of these
products can provide public benefits, marketers will have to overcome nsumers' strong
emnamic incentive to free ride.*® Fortunately, the pubic goods literature, as well as
broader literatures in psychology, marketing, econamics, and pditi cd science suggest
marketing and product design strategies to dojust that.

Building on the work of Wiener and Doescher (1991), Rothschild (1979, and
Bloom and Novelli (1981, this sdion identifies four pradicd medanisms that, by
adding nortraditional private benefits or by changing the structure of the puldic goods
dilemma, might be used by marketers to increase demand for their renewable energy
products. Some of the spedfic implicaions of each of these medhanisms for green power
programs are described, and their use by marketersis highlighted in an anecdotal fashion.
These anecdotes are intended to provide some limited evidence of the use of the

recommended marketing strategies by green powver marketers. Nevertheless it must be

29 Beyond the public goods theory itself, at least threepieces of aneadotal evidence suggest that freeriding
should be of concern to green power marketers. First, adual participation in existing green pricing
programsis far lower than stated WTP as expressed in surveys and market research. One of the potential
reasons for this divergenceisthat there is no incentive to free-ride in a hypathetical situation (i.e., a survey)
but there may well be significant freeriding when faced with an adual green product that provides public
goods (Rose et al. 1997, Poe et al. 1997). Second, when asked whether they prefer voluntary individua
contributions to renewable energy or a mandatory (coll edive) program in which all must pay, a number of
customers prefer the latter approach. For example, given a statisticad sample of seven utility service aeas,
Freeman (1996 reports that, in six out of seven cases, customers preferred the mandatory approach over
the voluntary one, but by close margins. Third, based on some of the more comprehensive market research
conducted to date, the Public Service Company of Colorado segmented their residential customersinto
threegroups. The most ardent supparters of green power (39% of customers) were generally found not to
care aout “environmental” freeriders, but alarge segment of the population (36%) was found to be deeply
troubled about program freeriders (Baughand Byrnes 1994).
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adknowledged that the applicaion d these pulic-goods concepts to the green power
market is exploratory in neture. Further work will be required to more thoroughly critique
the strengths and weaknesses of the pulic goods literature & it applies to green product
markets and to assessthe use, effediveness and sustainabili ty of these marketing strategy
propasitions. Finally, though all of the strategies discussed here gply concepts that are
derived from either the narrow and/or the extended version d the pullic goods theory
and literature, ore will recognize that some of the same strategies are dso applicable to
the marketing of traditional, private goods. Where thisis the cae, the daim made in this
chapter is smply that these strategies may be particularly important in the sales of green

products because of the confoundng impads of the pulic-goods contribution problem.

3.3.1 TakeAdvantage of Community and Social Dynamics

A number of authors have suggested that increased communicaionin conjunction
with reduced goup size can baost contributions to puldic goods. For example, in an
experimental setting, Dawes (1980, Isaac and Walker (19888, and Isaac et al. (1985)
demonstrate that nonkinding communicaion among a small number of individuals can
reduce freeriding. In effed, in small group situations, individuals are able to establish
implicit contrads among themselves and exert social presaure so that the “nonkinding’
contrad is followed. As group size increases (beyond 10individuas), however, the
econamic literature generaly concludes that communicaion will not all eviate free riding
because dforts to coordinate contributions and attempts to “punish” freeriding become
more difficult. Olson (1965), for example, argues that, absent a central authority or other

significant inducements, large groups are typicdly unable to provide themselves pubic
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goods. Though Olson (1965 recognizes the posshility for socia, psychoogicd, and
moral presaures to increase contributions, these dements are downplayed except in small
groupsituations.

Ostrom (1990, 1998 on the other hand, suggests that, even in large group
settings, communicaion, social sanction, and decentrali zed cooperation for puldic goods
occur more frequently than is often assumed, and she documents multiple caes of
colledive management of common-pod resources. More generaly, authors sich as
Granowetter (1985 have taken issue with the undersocidized o atomized-ador
explanations of neoclasscd ewmnamic theory, which are damed to underestimate the
importance of social norms even in large-scde settings. Ultimately, however, even
Ostrom (1990 admits that the dfediveness of communicaion and community sanction
are affected by group size. Others note the “distancing” and dslocation that occur as
markets and econamies grow, and argue that, at a certain pant, these effeds inhibit
communicaion and community structure (Princen 1997,Norgaard 1995.%°

Numerous dudies have datempted to identify and profile eavironmentally
motivated customers based on demographic, socioecnamic, cultural, persondity, and
attitudinal variables (e.g., Schwepker and Cornwell 1991, Granzin and Olsen 199).
Many of these studies have foundthat individuals who are lessali enated from their socia
world and are more involved in community affairs are dso more likely to participate in
environmentally resporsible behavior, and that interpersona influence is linked to

consumption-related behavior.

% Indeed, unlike mmmon-pod resources managed by small, close-knit communities, one might expect
demand for green productsto be low becaise of the spadal and temporal scde of the adivity and the large
transadion costs required to organize olledive adtion in such cases.
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The general findings of this literature demonstrate that size, socia presaures and
status, and communicdtions drategies matter, and suggest three specific
recommendations to marketers on hav they might incresse austomer demand for their
green energy products. First, green paver programs are likely to be more succesdul
when they appea to a sense of community and can rely on implicit or explicit socia
norms and values. Locdly sited, visible projects, and community-based marketing shoud
be mnsidered. Messages that emphasi ze the ll ective harm that environmental problems
cause and the ned for everyone to work together to help solve the cmmmunity problem
shoud be used wherever feasible (Granzin and Olsen 199). Traverse City Light and
Power, a small utility in Michigan, succesdully used community-based marketing to
build a wind turbine that is visible from town. The community enthusiasm for and
successof Traverse City’s green pricing program suppats the genera ideathat local and
community-based programs may do well.

Sewmnd,an important extension d thislogic isthat locd subsidiaries may be more
succesqul at green marketing than multi-state or multi-national corporations ®en as
having littl e interest in the community. If this is true, larger companies may want to
consider decentralizing their green marketing eff orts. Though companies must trade off
these benefits with the potential lossof corporate brand identity, alocal, renewables-only
subsidiary might be most successul.

Third, wherever possble, marketing messages and product pasitioning should be
targeted to the most effedive forms of social presaure and socia norms. A number of
consumer segments, each with a different level of environmental commitment and a

different set of motivators, have been identified (Ottman 1993. Some of these
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individuals will be inspired to puchase green energy by the environmental and aher
benefits of their action (i.e., true dtruism). In these caes, marketing messages might be
best targeted to the seriousness of the eavironmental problem and to the benefits of
individual adion. Other individuas may be more influenced by the paossbility of
reagnitionin the locd community, by gaining the gproval of others, and/or by knowing
who else is contributing (i.e., status and peer pressure); marketing messages and product
paositioning shoud be targeted acardingly. A fina group d individuals may be guided
by afeding of guilt over their contributionto environmental ill s, and marketing messages
might emphasize the persona resporsibility ead individual has in improving the state of
the environment. A mixture of marketing messages and product offers will therefore be
required to maximize residential and business customer purchases of or doretions to

renewable energy, and careful market reseach can help refine product communicaions

strategy.

3.3.2 Asaire Customersthat They Can “Make a Difference’

Voluntary contributions to puldic goods can often be increased if individuals fed
that their own participationis pivotal to the provision d the good. Because of this, pulic
goods contribution programs are often conducted under the cndition that the good will
only be provided in the event that a cetain minimum level of fundngis surpassed. If this
minimum aggregate @ntribution level, frequently called a provision pant, is not met,
participants are often refunded their contribution. A combination d provision pants and
refundng medanisms (also cdled a give-back option) can increase the incentive-

compatibility of puldic goods provision and incresse voluntary willingness to pay
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because these medanisms eliminate the risk that customers will “waste”’ their money if
the provision pant is not met. Moreover, paential contributors face arisk that fail ure to
contribute will result in the cmmplete ésence of the puldic good and each contributor
may therefore perceive himself or herself as patentially pivotal to the provision d the
good. Finadly, equitably reimbursing contributors if total contributions exeed what is
necessary to fund the projed may be another way to reduce free riding. Alternatively,
money coll ected in excessof the provision pant could be used to “extend” benefits and
therefore increase the production o the pulic good (Rose et al. 1997).

The game theory literature has evolved over time, bu generaly supports the
incentive-compatibility of the provision-pant/give-badk combination (Pafrey and
Rosenthal 1984, 1988,Bagndi and Lipman 1989. An experimental asssgnent of
provision pants by Isaac et al. (1989 finds that a provision pant alone can increase
contributions toward pubdic goods, bu that contributions dedine rapidly with repetition.
Provision pants combined with give-badk options, however, are shown by the authors to
increase contributions to 90% of the socially efficient level and the normal decay of the
aggregate ntribution level appeas to be diminated by the give-back option. The
provision-point/give-badk combination daes not aways perform this impressvely,
however. For example, if meding the provision pant does nat require ntributions by
al participants, as would typicdly be the cae for green power programs, then the
provision-point/give-badk combination may provide a smaller incentive to contribute
toward pubic goodks.

Rose et al. (1997 and Poe et al. (1997 report the results of a field experiment

and a laboratory investigation intended to spedficdly test the dfediveness of the
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provision pant, give-back, and reimbursement mechanisms in the context of a utili ty-run
green pricing program. In the field experiment, oy 16% of the individuals indicaed
that the provision pant increased their interest in the green pricing program. The give-
badk option, onthe other hand, was widely favored; 46% of the respordents indicated
that this attribute increased their interest. Despite these results, econametric anaysis of
the adua behavior of the subeds suggests that interest in the provison pant is a
significant explanatory variable in participation dedsions, whereas interest in the give-
badk option is not a significant explanatory variable. In their laboratory investigation,
Rose et al. (1997 find that, while demand revelation is not perfed, the provision
point/give-back/extended-benefits combination results in nealy the efficient-
contributions level.

These general findings suggest the following for green power marketers. First,
wherever possble, green pover marketers sould uilize provision pants, give-bads,
and reimbursements in program design. Provision pants and give-badk options would be
most appropriate in doration-based green marketing programs and for situations where a
spedfic level of customer demand is necessary for the @nstruction d or contrad with a
renewable energy project. In these cases, the provision-point/give-badk combination
shoud be strongly considered; customers doud be aaured, for example, that if
sufficient funds are not obtained to buld a spedfic project, their contributions or
premiums will be given back. Moreover, if contributions or customer demand exceed the
amourt neealed for the spedfic projed, green marketers dhoud asaure their customers
that they will be reimbursed equitably or that additional renewable energy will be

suppated (extended benefits). Consistent with these recommendations, a number of
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green pricing programs pledge refunds if a given contribution level is not reated, and
others will refund contributions if they exceel a pre-spedfied level. Experience with
these devices in the green powver market is too limited, hovever, to determine their
overall effediveness

Seoond, and ona more genera level, if individuals are to contribute toward a
puldic good, any mechanism that is used to emphasize the dfediveness of individua
adion in proteding the environment may increase austomer demand. Schwepker and
Cornwell (1997 and Ellen et al. (1997, for example, find that “perceived customer
effectiveness’ contributes sgnificantly to the prediction d many pro-environmental
behaviors. These studies suggest that product promotion strategies that recognize that an
individual can, by his or her own efforts, improve the environment can be effective.
Wiener and Doescher (1991) further advise marketers to use gpeals that give individuals
a sense of leadership, that is, the impresson that they can lead their community.
Marketing messages that emphasize (or even owerstate) the margina impad of an
individual’s investment in a puldic good and the importance of the lledive caise are
common and, cespite theoreticd prescriptions to the cntrary, experimental assessments
(Isaac and Walker 1983a) and pradica experience (Walsh and Warland 1983) show that
customers do respondto these variables.

Third, it is also criticdly important that customers fed that their dallars are being
managed credibly and are being used to suppat renewable energy projeds. A
fundamental tenet of econamic theory is that, when certain condtions are satisfied,
profit-seeking firms will supdy goods and services efficiently. Some of the most

important of these cndtions are that consumers can, withou undwe st or effort: (1)
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make reasonably accurate comparisons of the products and prices of different firms
before the purchase is made; (2) reach a dear agreanent with the dhosen firm concerning
the goods and services that the firm is to provide and the price to be pad; and (3)
determine subsequently whether the firm complied with the resulting agreement and
obtain redressif it did na (Hansmann 1980). One can easily see that these wmndtions
may be unmet when dealing with green power. In this case, a particular type of market
failure has occurred, what Hansmann (1980 cdls a “contrad fail ure,” and customers will
under-consume the good. To reduce this principal-agent problem, enhance credibili ty,
and increase austomer participation in green power programs, marketers sioud consider:
(1) alliances with environmental groups; (2) customer advisory boards; (3) disclosure of
fuel mix and emissons; (4) certificaion a endorsement by third-parties; (5) annual
reports on the status of the program and wse of funds; (6) visible community-based
projeds with clear environmental benefits; and (7) product-related programs rather than
doretion-based ones. Though individual green marketers and Uiliti es have cnsidered all
of these mechanisms, continued work to improve credibility and increase customer trust

are necessry, especially asretail competitionisintroduced.

3.3.3 Emphasize Customer Retention

In experimental settings, two of the most important determinants of freeriding are
repetition and experience (Davis and Holt 1993. Repetition refers to the iterative
processof contributing where contributions are made nat once but repeaedly over time.
Laboratory experiments generaly show that, in a single-shat game, 4060% of

individuals are willing to contribute to the puldic good, bu that contributions dedine
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with repetition, and sometimes dramaticdly. For example, in five sessons reported by
Isaac et al. (1985, average contribution rates dedined from 38% of the dficient
contributions level in the initia period to %6 in the termina period. As detailed by
Andreoni (1988, it is not entirely clear why contributions dedine with repetition. One
hypaothesisis that these reductions may come from “leaning”’ effeds. That is, participants
may learn that free riding is more profitable only after observing severa instances of free
riding by others and becoming disenchanted by their uncooperative behavior. Perhaps for
the same reason, |saac et al. (19849 report that when participants are experienced with the
contribution mechanism (i.e., have played the game before), freeriding increases.

It isnot yet clear whether repetition (and learning to free ride) will tend to reduce
customer participation in green power programs over time. Customer retention is
important for all types of goods, however, and the literature suggests that retention may
be especially difficult when pubic goods are invaved. This has two pdential
implicaions for program design.

First, green marketers may want to consider urging or requiring customers to
make longer-term commitments to the program. If customers are given the option to
participate or not participate on a monthly basis as might be the cae under traditional
eledric utility billing cycles, repetition and learning effects would be exacebated.
Although ore would na exped to be aleto persuade many residential customersto sign
extremely longterm (> 3 years) commitments for the supdy of renewable energy,
shorter-term commitments (severa years or les§ could perhaps be imposed withou a
significant lossof customer interest. Trade-offs with customer aaceptance and flexibili ty

must be caefully weighed, d course, but by establishing a longer-term commitment,
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repetition is reduced and the oppatunities to “lean” to free ride are diminished. A
number of utiliti es are alrealy using customer contrads (up to three years for residential
customers) to reduce the participation risk in their green pricing programs (Wiser and
Pickle 19979). In markets with retail competition, havever, most supgiers place few
restrictions on customer switching, presumably to provide incentives for product trial by
reducing customer risk. Nonetheless some supgiers do require a longer-term
commitment through 1-3 year contrads.

Sewnd, customer retention must be atop priority. It is criticd that marketers not
only expand their customer base, bu also maintan an orgoing relationship and
marketing presence with their existing customers and be cnstantly vigilant of defedors
that lean to freeride. To counter the tendency to defed, green marketers may want to
offer staged private rewards to long-term customers. For example, if a astomer
purchases green power for a yea, offer that customer one freeweek of eledricity; after
the secondyear, offer the customer discournts on environmentally preferable products and
hona the austomer through pulbic recognition. Marketers shoud also continually inform
their existing customers of how their own personal commitment (and the commitments of
other participants) is making a positive impad on the environment. Unlike urging or
requiring customers to make long-term contracdual commitments to the program, pasitive
inducements and communications of this type do not provide fundamental disincentives

to participate.
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3.3.4 Enhance Material Private Value

Only the “greenest” of consumers will be satisfied solely with an oppatunity for
atruism. Therefore, the bunding and joint production d private goods with public goods
may gredly increase the degreeto which individuals will voluntarily contribute (Cornes
and Sander 1986. Olson (1965 notes the importance of private value for large
organizations providing a pulic good, writing, “large organizations that are not able to
make membership compulsory must also provide some norncoll ective goods in order to
give potential members incentive to join.” Though some of the previous sedions of this
chapter have emphasized the importance of nontraditiona private value (i.e., take
advantage of community and socia dynamics), this sdion focuses on the bunding d
more materia and tangible forms of private goods.

Based onthe importance of material private value, the key recommendations for
green pover programs are thredold. First, wherever possble, green marketers shoud
bunde fedures that add private value beyond the pullic benefits that renewables can
provide. For any individual customer, marketers shoud increase the value of the private
goods with the size of their doretion a renewable energy purchase, therefore providing a
positive inducement to customers to maximize the size of their contribution. Moreover,
wherever possble, green marketers siodd make the environmental benefits of their
products as personal as possble; for example, appeding to persona hedth rather than
genera reductions in air padlution levels. In pant of fad, most green products are sold

only in part based on their environmental and other pulic benefits (Ottman 1993.
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Product qualities such as price, quality, convenience and persona health are often
emphasized first.

Consistent with this recommendation, some green pover marketers have been
innowetive in supdying material forms of private value to their customers. Examples
have included: (1) price stability on the renewables-comporent of eledricity purchases,
(2) stickers, decds, and other promotional and/or informational material; (3) membership
kits including discourts on environmentally preferable products; (4) matched doretions
to locd environmental projeds,; (5) tree seedlings and kird feeders, and (6) energy
efficiency products and services. Business customers, in particular, may seaure private
value from the promotional material and recognition dfered by the green marketer,
which can improve the businesss image axd therefore increase sales and improve
employee morale. A recognition program that includes dickers and aher display items,
and rewspaper ads feauring alist of businessparticipants, shoud be cnsidered by green
marketers.

Very little market research onthe value of bunding these ancill ary products and
services is puldicly available. However, Osborn (1997 reports the results of market
research conducted by the Sacramento Municipa Utility District. Customers were asked
if they were willing to pay a 15% premium for eledricity generated from rooftop
phaovaltaics; 26% of the general popuation responced affirmatively. However, when
off ered the same product but with rate stabilization (i.e., a guaranteethat eledricity prices
will not vary), afull 49% of the popuation expressed interest. Clealy, bunding private
goods with pullic goods represents an important way of increasing interest in a green

product, and price stability may be aparticularly valuable private good.
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Sewmnd, green marketers shoud be product-oriented (emphasizing that this is a
premium product, na solely a social program) and green products shoud be & tangible
as possble so as to increase percaved private value. The limited evidence that exists
suggests that a program based on m@ying a premium eledricity rate for renewably-
generated electricity (product orientation) elicits a higher monthly financial commitment
than programs asking for optional doretions (social program orientation) (Farhar and
Houston 1996. Because austomers ®an to like the flexibili ty that the donation approach
provides in the level of financial commitment, howvever, a number of green pricing
programs are now offering renewable dedricity in bocks (i.e., individuals can puchase
25%, 50%, 75%, or 100% of their power from renewables). Though this approac
maintains the product focus and longer-term customer contracts are possible, it alows
flexibility in the level of financial commitment. As further evidenced by existing
programs, tangible rooftop a community-based phaovadtaic systems and locd wind
projeds are likely to be more dtradive to customers than puchases of unspedfied
renewables from another state because they provide visible proof of the customer’s own
personal commitment. In fad, this type private good is particularly useful asit also plays
into the community and social value dynamic described earlier.

Third, marketers shoud aso explore offering an array of green services and
products, each of which may have a different mix of private and pubic attributes that
apped to dfferent market segments (Weijo and Boleyn 1996. For example, ore product
offering could include rooftop phdovdltaics and pice stability, whereas anather could
include renewable power purchases and dscourts on environmentally preferable

merchandise. By developing a product line, a marketer will be @le to expand and
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segment their total market and may be more succesdul at paositioning and marketing their
produwcts to a range of residential and business customers. In fact, though ealy
experiments with green power programs typically emphasized a single product, marketers

are now beginning to dffer awider diversity of products and services.

3.4 Policy Implications

Green marketing is believed by some to present an important new oppatunity for
renewable energy. In view of the difficulties that often arise in the private provison d
puldic goods, however, green paver marketers (and all green product marketers for that
matter) shoud have an interest in overcoming the pulic goods “dilemma” in order to
incresse austomer demand for their products. Using the literature on pulic goods, free
riding, and coll ective adion as a guide, this chapter has identified a number of relatively
simple mecdhanisms that might be used to do just that, and has provided anecdatal
evidence of the use of these strategies by marketers. By boasting customer demand for
renewables, these strategies may help individual green pover marketers sicceeal, and
may increase the overall success of green marketing as a market-based vehicle for
suppating renewable energy and providing puldic goods.

That said, even where marketers avail themselves of these strategies, econamic
theory still suggests that individuals will facestrong incentives to purchase dectricity on
aleast-cost basis and free-ride on the pulic benefits that can be provided through the use
of renewable energy. Therefore, while the strategies described in this paper may help
increase suppat for renewable energy, they are unlikely to eliminate the pulic-goods
market failure and “solve” the free-rider problem from a societal perspective. Therefore
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the foll owing question remains. Does the establi shment of green markets obviate the need
for explicit pulic padlicy suppat for renewable energy? Unfortunately, the answer to this
question is impossible to establish prima fade, and dfficult (and perhaps impossble) to
establish empiricdly. Moreover, econamic theory can only provide some of the answers
because there remain noneconamic rationales for government intervention (Norgaad and
Howarth 1993.

The theory of market failure provides the traditional neoclasgcd econamic
rationale for government involvement in markets (Fisher and Rothkopt 1989, Harris and
Carman 1983. Proporents for pullic padlicies to suppat renewable energy often start
with the presumption that the market alone will not produce socialy desirable levels of
renewables generation (Rader and Norgaad 196). At least threetypes of market fail ures
are typicaly offered to suppat this premise: (1) uninternalized public goods and
externalities associated with environmental costs, reseach and development, and fuel
price and supfdy risks; (2) nonprice market failures such as imperfed information that
prevent markets from operating effedively; and (3) existing price distortions related to
unequal tax treament and subsides provided to traditional forms of eledricity generation.
Within this framework, it would be imprudent to rely exclusively on green consumerism
as asubstitute for more overt forms of pullic palicy (Wiser et al. 1997.

Opporents of renewable energy padlicies often contend that, despite the potential
for market failures, the private market will provide a toser approximation to socialy
desired oucomes than policy approaches. Government intervention is not costless after
al, and the ingtitutions that seek to corred market failures are frequently imperfeda

(Harris and Carman 1986). With this perspedive, green power marketing may be viewed
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as providing a market for renewables that is large enough to eliminate the need for
continued pdicy suppat. Others oppcse renewables padlicies because they believe that
there are better ways to addressthe underlying market fail ures than through techndogy-
spedfic suppat (e.g., through palution taxes, government R&D, and the removal of
subsidies), or that the market fail ures are dready corrected through existing palicies and
regulations.

The goal of this chapter is not to resolve this debate, and more research on the
role and rationale for renewables padlicy is warranted (Wiser and Pickle 19970. It must
be remgnized, havever, that as part of the dedricity restructuring process pubic
padlicies have or are being developed to help creae new markets for renewable energy
(Wiser et al. 1996, D97). Two genera sets of pdlicies have recaved significant
attention, ead of which has a dlightly different objedive. The first set of palicies works
within existing market institutions to help the customer-driven green power market
succeal. For example, a requirement on eledricity marketers to provide fuel source and
air emisgons information to end-use astomers targets the information market fail ure and
would faalitate the comparison d competing green claims. Other padlicies of this ilk
include: (1) pubicly funded educaion onrenewable energy; (2) consumer protedion and
truth-in-advertising laws; and (3) cetificaion d green power providers. Many of these
efforts involve aminimum of regulatory intervention, and government palicy is confined
to enhancing information and customer choice Ancther set of policies is more
interventionist in nature. These padlicies are intended to suppgement existing market
institutions or crede an entirely new market, and include: (1) a renewables portfolio

standard, which would require dl retail electric suppliersto puchase acertain percentage
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of renewable energy; (2) a system-benefits charge, which would impose avolumetric
surcharge on electricity rates to provide suppat for renewables, and (3) government-
funded research and devel opment.

None of these options are mutually exclusive, of course, and if one is persuaded
that pubdic padlicy isjustified, it is difficult to na also be persuaded that combinations of
medanisms are likely to be more dfedive than any single pdlicy inisolation. Regardless
of which pdicies are ultimately chosen, however, designing an effective interface
between private-sector green powver marketing adivity and government-funded
renewable energy support programs requires attention. Chapter 5 of this dissertation
addresss thisisaue in detall. Spedficdly, pdicies might be thought of and designed to
complement and perhaps even cultivate the austomer-driven green powver market (Wiser
et al. 1999. After al, given the marketing strategies described in this paper, end-use
customer demand may arguably be &le to provide amarket for renewables and may
ultimately demonstrate that market forces can play some role in harnessng suppat for

and contributions to the pulic benefits that renewable energy can provide.
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Chapter 4

Understanding Non-Residential Demand for
Green Power !

ABSTRACT

The use of voluntary programs to encourage pollution reduction among industry
has beame increasingly popdar. But why would such organizations voluntarily opt to
reduce palution at a wst? While most attention hes been placed onresidentia demand
for green power, approximately 25% of all green power sales to date have wme from
business governmental, and nonrprofit organizations. This chapter presents the results of
thefirst large-scale mail survey of nonresidential green powver customersin the U.S. The
survey explored the motivations, attitudes, and experiences of 464 bwsiness nonprofit,
and pubic-sedor customers that have voluntarily opted to purchase — and frequently pay
a premium for — renewable dedricity. Particular attention in this chapter is paid to the
motivations of these ealy adopter organizations in puchasing renewable eledricity, and
my findings are compared to the extant literature on the motivations of firms to
voluntarily exceal environmental regulations. Perhaps the most interesting contribution
of this research comesin its demonstration d the importance of “altruism” as a motivator
in nonresidential green power purchases among early adopers. This finding, and the

further discovery that the principal non-altruistic motivation for purchasing green pover

31 In the murse of this dissertation reseach, aversion of this chapter was published in Energy Policy. It is
reproduced (with some changes) here with permission from Wiser, R., M. Fowlie and E. Holt. 2001.
“Public Goods and Private Interests: Understanding Non-Residential Demand for Green Power.” Energy
Policy, 29 (13): 1085-1097.
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is employee morale, differs from the predictions of the extant literature. Results of this
study shoud be of vaue to marketers trying to med the neals of nonresidential
customers, to pdicymakers interested in fostering and undbrstanding non-residential
demand for green power, and to academics pordering the motivations for firms to engage
in such vduntary environmental initiatives. Importantly, the findings presented here dso
caution against relying significantly on vduntary green pover demand by nonresidential

customers in meding environmental objedives.

4.1 Introduction

4.1.1 Green Power Markets

The introduction d customer choice in eledricity markets worldwide brings with
it the paosshility of a green pover market in which end-use aistomers voluntea to pay a
premium for renewable dedricity.3?> With orly a coude years of evidence to rely upon,
experience with green power marketing is limited. Green marketing adivity continues to
grow in the United States, Europe, and Australia. But, while niche markets for green
power clearly exist, few programs have exceeded 5% penetration in the residential
market. In the U.S., for example, as of mid-2001, 404 of househaolds had accessto one or
more green power products but lessthan 1% of those househadlds had puchased geen

power.

%2 |n the United States, green power is offered to customers by regulated tiliti es and - in those markets
open to retail competition - by competitive green marketers. About 80 regulated utility programs are now
offered in U.S., within which utili ty ratepayers are given the opportunity to pay more on their eledricity
bill sto suppart renewable energy. Meanwhil e, in the markets open to retail competition, a number of
competitive marketers offer arange of renewable energy products, typicdly sold at a premium.
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Some analysts have agued that the relatively slow rate of green power uptake
shoud come & no surprise. The high cost of marketing, urfavorable regulatory rules, the
intangible nature of green power, and the prevaili ng lack of consumer awarenessof the
environmental impads of energy production are frequently identified as barriers to
adoption. Perhaps the most significant limitation to the long-term success of the green
market, however, is the contention that individual consumers ad to maximize their own
well being, and nd the well being of society at large, when making product choices.
After al, when public environmental benefits are invoved, the familiar econamic
concept of freeriding would be expeded to limit voluntary, individual contributions for
the betterment of the puldic good. While individuals may value environmental goods and
be willing to pay collectively for those goods, if neoclasscd-ecmnomic rationality
prevail s over the decision making of electricity consumers it appears that the voluntary,
green pover market will be severely limited (Rader and Short 1998,Wiser 1998.

More optimistic observers contend that green pover marketing may offer a
significant oppatunity for renewable energy in the long term (Nakarado 1996. After all,
there is empiricd evidence in other markets that suggests that individuals and
organizations do nd always ad in their own narrow self-interest. Instead, individuals and
organizations are sometimes willing to voluntarily contribute towards pubic
environmental benefits through their own behaviors (e.g., recycling) or purchases (e.g.,
green consumer products). Experimental evidence also shows that individuals frequently
contribute more towards puldic goods than predicted by traditiona economic models

(Andreoni 1995.
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For the most part, consideration d such nan-econamic motivations has focused
on residential househadlds, hence motivating the arrrent focus of many green marketers
ontheresidential marketplace A standard presumption d neoclasscd econamicsis that
busineses make purchase dedsions based puely on econamic gains and are unlikely
purchasers of green power and the pulic environmental benefits that accrue with such
purchases.

Notwithstanding these daims, however, an interest in nornrresidential green power
sales has emerged. Limited market research shows that up to 60% of businesses indicae
a willi ngness to pay more for green powver (Farhar 1999, Farhar and Houston 1996,
Hoefgen 1999. More persuasively, where green power programs have targeted non
residential customers, those aistomers have often constituted over 20% of total sales
(Wiser, Bolinger and Holt 2000. Some therefore believe that nonresidential purchasers
of green paver could concevably make substantial contributions to overall green power

demand.

4.1.2 Research Objedives

The principle purpose of this chapter is to explore the nonresidential market for
green power, which encompasses business pulic sedor, and nan-profit organizations.
Thouwgh numerous gudies have investigated the green power preferences and motivations
of residentia customers, puldicly available reseach focusing on the nonresidential
market is limited (seg e.g., Holt 1997,Kaweit and Peterson 1999. To build and expand

upon existing work, and to deeply explore austomer motivations, | chose to implement
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the first large-sample mail survey of adual nonresidential green power customers in the
United States: 464 such customers were surveyed through the work reported here.

Whil e the survey queried customers abou a range of isales associated with their
purchase, in this chapter | focus amost exclusively on those results that relate to
customer motivations in puchasing — and typicdly paying more for — renewable
eledricity. My interest in customer motivations derives from both theoreticd and

pradicd considerations:

* From atheoretical perspedive, | wish to add to an emerging strand o empiricd
and theoreticd literature that asks why a firm — presumably driven by profit
motivations — would choose to exceeal environmental regulations. Insofar as non
residential customers are volunteaing to pay extra for their electricity in order to
lend financia suppat to renewable energy generation, the purchase of a green
power product is smilar to ather voluntary environmental initiatives in which a
firm might engage. Accordingly, this chapter uses the purchase of green power as
a case study for those interested in broader isaues of corporate environmentalism

and vduntary over-compliance with environmental regulation.

e From a more practical perspedive, | aso believe that understanding the
motivations underlying current nonresidential purchases of green power will be
of criticd use to pdicymakers interested in fostering and urderstanding non-
residential demand for green power, and to purveyors of green power trying to
increase and sustain demand for their product among nonresidential customers.

Finally, an understanding of the motivations of the early adopers of green power
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sheds light on the future size and scope of this voluntary approac to suppating

renewable generation.

4.1.3 Organization of Chapter

The next sedion d this chapter provides a brief survey of the relevant academic
literature on aganizational motivations to engage in vauntary environmental initi atives.
The sedion that follows reports on the survey methods used in this gudy and the
limitations of the methods sleded. The subsequent sedion kriefly profiles respondents
to the survey. The discusson and analysis then turns to the motivations of non-residential
customers in puchasing geen power. Related empiricd results are presented that offer
further insights into the motivations of survey responcdents. The chapter closes with brief
summary remarks and a discusson d the possible role of nonresidential customer

demand in suppating renewable dedricity.

4.2 Why FirmsVoluntarily Engage in Environmental I nitiatives

Voluntary environmental agreements and environmental self-regulation by
corporations are gaining incressed acceptance and popuiarity among a variety of
stakeholders, and academic interest in such vduntary environmental initiatives is
increasing rapidly. While much of the eisting literature in this area is either focused on
individual case studies or is highly theoretical and abstrad, there is also an empirical
strand d the literature that explores the fadors that affed the participation dedsions of

firms in vduntary environmental initiatives (e.g., Arora and Cason 1996 Welch, Mazur
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and Bretschneider 200Q Henriques and Sadorsky 1996. Because | rely heavily on this
literature, bah in the development of the survey instrument and in constructing a
theoreticd framework in which to evaluate the empirica results, | briefly summarize the
findings of thisliterature here.

To summarize, the extant literature has identified a number of explanations for the
phenomenon d organizaiona over-compliance with environmental regulations and the
initiation d voluntary environmental initiatives. In perticular, attention hes thus far
focused primarily onfour (nonexclusive) motivations:

» efficiency gains,

» reducing therisk of future environmental regulation,
e green marketing, and

* improved pubicimage.

Text Box 4-1 provides a more detailed dscussgon d these posgble motivations,
eat o which isexplored in this chapter as a posgble motivator for nonresidential green
power purchases.

The eisting empiricd and theoreticd literature has focused primarily on large
firms, however, and the importance of each o these four motivations is premised onthe
belief that corporate environmentalism will only be succesdul if organizations believe
that they will diredly benefit from the resources they devote to improved environmental
performance Because the sample of nonresidential green power purchasers in this
research included many small firms (much smaller than those typicdly considered in the

existing literature), | hypothesized that, in additi on to those motivations identified abowve,
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Text Box 41. What Motivates Firmsand I nstitutionsto Voluntarily Exceed
Mandatory Environmental Standards?

Efficiency Gains. Industria emlogy and related literatures in corporate environmentalism
stressthat — in many instances — voluntary pollution reduction can be accompanied by higher
resource productivity or improved product quality, particularly in an industrial or
manufaduring context. In such circumstances, firms' voluntary contributions to a hedthier
environment may be motivated by cost minimization (e.g., Porter and van der Linde 1995,
Monty 1991,Walleye and Whitehead 1994, O’ Rourke, Conrelly and Koshland 1996, Romm
1994, Lober 1998).

Reducing the Risk of Future Regulation: A growing body of literature considers an
organization's decision to volunteer as an attempt to pre-empt or affect the design of more
stringent environmental regulation (e.g., Sergeson and Miceli 1998, Henriques and Sadorsky
1996, Barrett 1991). Under this model, firms voluntarily commit to environmenta
improvement with the underlying objective of either adiieving reductions in regulatory
scrutiny — passibly in an areaunrelated to the voluntary adivity — or influencing the scope of
the regulations to provide competitive advantage to the firm. Accordingly, studies have found
that voluntary commitments may be lesslikely where the threat of regulation is snall and/or
where the firm has greder bargaining power than the regulator (Segerson and Miceli 1998,
Welch, Mazur and Bretschneider 2000).

Green Marketing: With high levels of environmental concern among consumers and an ever
increasing number of green products entering the market, an important potential motivation
for voluntary environmental commitments is the desire to dfferentiate products based ontheir
environmental attributes and therefore gain new customers and buld the loyalty of existing
ones through green marketing (Arora and Gangopadyay 1995,0ttman 1998 Kirchhdf 2000).

Improved Public Image: Closdly related to green marketing considerations are more general
attempts by organizations to manage the pullic perception of their environmental performance
(Arora and Cason 19%). While it is difficult to assgn a predse monetary value to a good
reputation, it is nevertheless perceived by both public and private sector organizations as being
important to maintain. Perhaps the most tangible economic gains (and losses) associated with
a firm’s reputation have been dacumented by changes in capital market valuations resulting
from environmental disclosures (Konar and Cohen 1997, Austin 1998,Khanna, Rose and
Bojilova 1998.

two additional motivations — mentioned, but not emphasized to the same degreein the

existing literature — could prove significant:

» Employee Morale: | hypothesized that some organizations may derive value from

and therefore be motivated by improving employee morale and enhancing their
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abili ty to recruit top coll ege graduates. Though relatively littl e enphasis has been
placal onthis motivationin empiricd work, improving employee morale through
enhanced environmental performance has been identified in case studies and
surveys as possbly an important motivator of corporate environmental initiatives

(Smith 1994 Fri 1992,Henriques and Sadorsky 1996).

Altruism: | further hypothesized that some organizations may simply be
motivated by altruism, driven by a desire to maintain their civic resporsibili ty and
a strong organizational commitment to the environment rather than by econamic
gain. In studies of the voluntary environmental contributions of individuals and o
interest group participation more broadly, altruistic motivations are frequently
mentioned as being a key motivator (e.g., Vining, Linn and Burdge 1992 Knoke
1988. There has been less attention paid, however, to the patential role of
atruism in the dedsion making of nonresidential customers generally, and
businesesin particular (seg e.g., Weaver 199%6). Thouwgh the impad of managers
environmental values is sometimes mentioned in the eavironmental marketing
literature, altruism as a key motivation is dismissed by other observers of
corporate environmentalism (Fri 1992 and traditional models of firm behavior
asuume aprofit-maximizing firm that cares littl e for purely altruistic investments.
Despite a dearth of empiricd evidence, | susped that admitting that altruism
exists among individuals who work within organizations, bu failing to consider
atruism as a potential motivation for organizations themselves, is premature

(Walley and Whitehead 1994). Accordingly, | view atruistic concern for the
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environment as worthy of empirical investigation and in need of further attention

in the theoreticd lit erature.

43 Methods

To investigate non-residential customer motivations in puchasing green power, |
chose to implement the first large-sample mail survey of nonresidential green power
customers in the United States. The survey explores the relative importance of the six
motivations identified earlier in the purchasing dedsions of nonresidential green power
customers. Thisisdore, in part, by directly questioning customers abou the motivations
behind their purchases, and dtatisticdly analyzing how stated motivations vary with
various customer charaderistics. | also benchmark these results with answers to aher,
more indired survey questions that shed light on customer motivations. These questions
relate to: (1) the degree to which nonresidential customers have dtempted to extrad
private value from their purchases, (2) the product and supgier seledion criteria that
these austomers used in seleding particular green paver products and suppliers, and (3)
the preferences of non-residential green power customers for different ways of suppating
renewable energy.

One other important methoddogical point deserves mention: this survey was
distributed to ealy-adopters of green power among the nonresidential customer
segment. As such, results of this survey canna be eaily extrapolated or compared to the
motivations of the vast magjority of organizations in the United States that have not yet

purchased green power. This work therefore focuses on the motivations of early
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adopters, and does not attempt to extrapolate the findings of the survey beyondthe survey

sample itself.

4.3.1 Survey Proceduresand Sample
The target popuation of the survey was nonresidential customers (encompassng
business public sedor, and nonprofit organizations) in the United States that were

paying a premium for green paver. Thisincludes two popuation groups:

1. customers purchasing an opional green power service from a green pricing
program offered by their locd regulated utili ty, and
2. customers in restructured markets (California and Pennsylvania) purchasing a

green power product from one of several competitive dedricity marketers.

The sample popuation was compiled with the moperation d regulated utiliti es
and competitive marketers offering green power products. The two largest competitive
green marketers agreed to participate in the survey by providing customer contad
information, as did five regulated uiliti es that were known to have the largest number of
nonresidential customer sign-ups.

Geographically, the sample is diverse, containing customers from the competitive
markets of California and Pennsylvania and from regulated markets in Oregon,
California, Wisconsin, and Colorado. Because of subsidies available in California, some
green power products have been sold at a discount. Assuming that such subsidies are

unlikely to persist indefinitely and that green pover will more frequently sell a a
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premium, this dudy attempts to exclude from the sample austomers purchasing these
products (which included approximately 40,000non-residential customersin California).
Overadl, | believe the sample popuation represents the larger target population
reasonably well. As down in Table 4-1, the entire sample popuation consists of 1,800
customers, eadch of which received the mail questionraire in the spring of 2000.A foll ow-
up reminder and additional copy of the questionraire were sent to nan-respondents of the
initial mailing. Due to the limited follow-up procedures, a low response rate was
expeded. Though the 27% resporse rate is not high, given the sample popdation
(business customers) and mail procedures (limited follow-up), | was pleased with this
level of resporse and the 464 completed surveys returned. A copy of the survey for
competitive marketer customersis provided in Appendix A. (The survey for customers of

regulated utiliti esis smilar andistherefore nat reproduced in the Appendix.)

Table4-1. Survey Response Rates

Program Type Surveys Undeliverableor Bad  Completed Response
Mailed Addresss Responses Rate
Competitive Marketers 1,234 44 222 1%
Regulated Utilities 566 23 242 45%
TOTAL 1,800 67 464 27%

" Calculated as: (completed responses) / (number of surveys mailed — unddiverable or bad
addresss)
4.3.2 Methodological Limitations

As with any reseach, a number of methoddogica limitations challenge my
ability to generdlize the results of the survey. Perhaps most importantly, nonresponse
and seledion hases are expeded to be espedally prevalent given the low resporse rate to
the survey, challenging my abili ty to generali ze from the sample to the sample popudation

much lessto the overal target popuation. Quite possbly, those that chaose to return the
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survey are more dedicated to the ancept of green power than those that were unwilli ng
to respond.As discussd ealier, | also acknowledge that the target popuation is a small
one andis limited by the incipient state of the green power market. Accordingly, it is not
appropriate to generalize the experiences of these “early adopters’ to the larger potential
market for green power among non-residential customers. Finaly, an additiond
methoddogicd chall enge — which pervades all survey work —is that this gudy must rely
on the stated motivations and adions of the survey respordents. For a variety of reasons,
resporses to surveys may or may not comport with acual pradice. To reduce the risk of
drawing erroneous conclusions from such resporses, this chapter frequently relies on the

answers to multi ple questions to suppat the interpretations of the survey results.

4.4  Profiling the Respondents

Before describing the results of the survey on customer motivations, it is useful to
begin by providing a brief profile of the respordents. As siown in Table 4-1, the split
between customers of competitive marketers and regulated uiliti es is approximately
equal, with 48% competitive marketer customers and 526 regulated uili ty customers.

The magjority of the nonresidential green paver customers that responced to the
survey are businesses (82%), with lesser numbers of public sedor (4%) and nonprofit
(14%) organizations. For analysis purposes, | frequently combine the latter two
caegories, which in aggregate represent 18% of the responcdents. Of those businesses
respondng to the survey, 82% report being primarily involved in retail sales and services
compared to 18% that report being principally invoved with primary industry,
manufaduring, or wholesale trade.
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Previous research investigating the participation o businesss in voluntary
environmental programs has found that larger organizations are often more likely to
voluntea (Welch, Mazur and Bretschneider 200Q Arora and Cason 19%). Based on the
results from this survey, it is evident that non-residential purchasers of green power range
from small organizations to some of the larger corporations in the United States, bu that
the sample is weighted more towards snaller organizations than much of the existing
literature. For the purpose of further anaysis, | divided the responcents into three size
caegories:

 The “small” category, representing 57.3% of the respordents, is classified as
organizations with annual revenues or budgets of lessthan $500,000.

e The “medium” category spans annual revenues or budgets of $500,000 to
$10,000,00@nd contains 31.8% of respordents.

* Finally, the “large” caegory with over $10,000,00 in annual revenues or budgets
is represented by 10.9% of the respondents. (Though some very large institutions
are included in the sample, it is important to nde that many of the organizations
in this largest caegory are still relatively small relative to, for example, typicd

pubicly traded firmsin the U.S.).

Of those respondents that were willing to share data on their electricity
expenditures, a full 80% report annual eledricity expenditures of lessthan the national
average expenditure for nonresidential customers of $8,226. Severa respondents have
sizable dedricity expenditures, however, leading to a mean annual expenditure anong
the responcents of $88000, well above the national average.
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To asess the perceptions of the respondents abou the elvironmental
prediledions of their own customers (or stakeholders, in the case of nonprofit and
government customers), responcents were asked to estimate what percentage of their
patrons made aconcerted effort to buy green products and services. Of the respordents,
47% state that over 20% of their customers make such a @ncerted effort, whereas 33%
report that they beli eve between 5% and 20% of the market they serve is environmentally
oriented, and 2% state that lessthan 5% of their customers make such efforts.

Based onthis smple, it would appea that the incremental cost of green power is
relatively modest for most organizations. 6% of the respondents report that green
eledricity is costing them more than ather available options, while 24% report that it
costs them abou the same and 6% claim it is costing them less This last statistic suggests
that my attempts to screen ou those austomers for whom green power is the least cost
option were largely succesdul. Meawhile, the average green premium (relative to
eledricity rates prior to the green paver purchase) reported by non-residential customers,
including those that reported receving a discount or paying no premium, is 8.3%.%% In
agoregate, the total reported annual incremental cost of renewable energy for the
responcents is $451,657.The yearly incremental cost for small organizations averages
$140, compared to $9% for medium organizations and $9,030for large organizations.
Small organizations contribute only 6% of the aygregate incremental cost, compared to a

22% contribution by medium organizations and 7246 for the large organizations. This last

statistic shows that, while a minority of nonresidentia purchasers are large

331t weighted by total eledricity expenditure, the average premium paid, (i.e., £ $ premiums paid monthly /
> $ monthly electricity expenditures) isjust over 1%, influenced considerably by the presence of afew very
large firms with modest green power payments.
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organizations, these astomers as a group contribute significantly more than the small er

firmsin this sample.

45 TheMotivations of Green Power Purchasers

This gudy considered all six of the dorementioned pcssble motivations for green
power purchases in an effort to determine which motivations play more important roles
and hav stated motivations vary with customer charaderistics. In this sdion | first
report on dred survey results that queried customers on their motivations in purchasing
green pawer, and then build a regresson model to evaluate how motivations vary with
customer characteristics. A key finding from these survey results is the importance
ascribed by organizations to altruistic fadors and a desire to buld employee morale. A
subsequent sedion d this chapter provides further suppat for these findings — which
differ substantially from those foundin the existing literature on the motivations of firms
to vduntarily engage in environmenta initiatives — by reporting the results of other

survey questions.

4.5.1 Organizational Motivations. Summary Statistics

To most diredly evaluate astomer motivations, responcents were first asked to
indicae the importance of severa different motives in influencing their organization's
dedsion to puchase green paver (5-paint scde; 1 = not important, 5 = very important).

Table 4-2 ill ustrates the wording used to dstinguish passble motivations.
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Table4-2. Motivationsfor Purchasing Green Power

Theoretical Motivation

Survey Description

Efficiency Gains

Lowest Cost: Green power is our chegpest electricity option

Public Image

Public Image of our Organization: Maintaining a “green” public
image isimportant to us

Green Marketing

Catering to the Environmentally-Conscious: It is important that we
acommodate the neeads and concens of our customers,
shareholders, or constituents

Altruism

1. Organizationa Vaues. Our organization feels a strong and
pervasive mmmitment to public health and the environment

2. Civic Responsibility: We fed a resporsibility to be community
leaders, na just for the eavironment

EmployeeMorae

Employee Morale: Employees feel more pride in an arganization
that is giving badk to the environment

Reduced Regulatory
Risk

Reduced Risk of Future Regulation: Our voluntary adions in
suppat of renewable energy reduce the need for further government
intervention and regulation

As reveded in Table 4-3, the results differ from the existing literature on the

motivations for firms to engage in vduntary environmenta initiatives. First, neither

efficiency gains nor areduction d regulatory risk are ranked highly by the responcents as

important motivators. Despite the enphasis in the literature on these motivations, it is not

surprising that they hold limited explanatory power among my sample. After all, green

power istypically sold as a premium product — efficiency gains are therefore not relevant.

Nor would the purchase of green power have an obvous influence on the fate of future

regulatory action, espedally for the small er firms represented in this sample.

Table 4-3. Motivating Green Power Purchasers

Percentages (%)
not very
Mean important important
Motivation Response 1 2 3 4 5
= Organizational Values 4.4 2 3 9 23 62
= Civic Responsibility 4.1 6 5 16 24 49
* EmployeeMorae 3.4 14 10 23 25 28
* Public Image 3.2 21 11 22 22 25
=  Green Marketing 3.0 24 11 22 24 20
* Reduced Regulatory Risk 2.6 38 13 17 15 17
» | owest Cost 2.2 42 20 24 8 7
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Sewond, and more interesting, are the remaining results, which suggest that
dtruistic fadors (organizational values and civic resporsibility) rank as the dominant
motivations, followed by employee morale. (The relative eanphasis on altruistic motives
is further suppated by evidence presented later in this chapter). Public image and green
marketing, bah viewed as potentially important motivators in the eisting literature, are
given secondary importance®* In contrast to the current stream of literature and its focus
on those motivations that are consistent with the profit motive of firms, these results
suggest that green pawver customers are ating on a blended set of personal and business
motives. As discussed below, these results can, in part, be explained by the predominance

of small organizationsin my sample.

4.5.2 Factor Analysis

In an effort to gain insight into the more general motivational structure underlying
purchasing decisions, a fador anaysis of the rankings of the seven motivations was
conducted using orthogonal (varimax) rotation. The results are consistent with my initial
expedation that there would be two broad patterns of stated motivations to puchase
green power: one encompassng more dtruistic motives and a second oriented more

towards private econamic benefits. In particular, consistent with a preliminary correlation

% These last results are somewhat consistent with two recent studies. In the first study, only 15% of
surveyed companies “strongly agreed” that “going green” would lead to increased customer loyalty
(Kalweit and Peterson 1999). In the second study, several large ampanies indicaed that even if they were
to purchase all of the green power their utility had to offer, they would be unlikely to gain public relations
benefits (Mayer, Blank and Swezey 1999.
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analysis,® results from the fador analysis confirm that motivations are organized arourd
two relatively unique factors which together account for 45% of the variation in all
variables.*® Table 4-4 lists the factor loadings, commundliti es®” and variance acourted
for by each factor.

Table 4-4. Factor Loadings and Explained Variances

M otivations Factor 1 Factor 2 Communality
Lowest Costs * * .23
Public Image * g7 .63
Green Marketing * 75 .62
Organizational Vaues .78 * .61
Civic Responsibility 72 * .54
EmployeeMorae 49 41 41
Reduced Regulatory Risk * * 12
Tota Variance Explained 22.6% 22.5% 45.1%

* Only factor Toadings of 0.35 or higher are reported.

The “organizational values’ and “civic resporsibility” criteria ae loaded heavily
on the first fador. With the weightings © similar, | chose to represent these two criteria
as asingle “atruism interest” index by summing the ranks assgned to each. The second
fador contains only two items with high loadings, namely puldic image axd green
marketing considerations. These two items aso share a @mmon theme: both relate to a
tangible private value received by the organization. As with the first fador, because the

loadings of these two criteria ae so similar | later smply sum their ranks to oltain a

% The Pearsonian correlation matrix indicates high correlation between the green marketing and public
image variables (r=0.64) and between the dvic resporsibili ty and organizational value variables (r=0.57).
The employeemorale variable is sgnificantly correlated with all four of these variables (with all four
correlation coefficients =0.4).

% |f threefadors are extradted, the égenvalue of the third factor falls below 1, indicating that the
appropriate number of fadtorsto extrad is 2.

3" Communalities measure the information (in terms of variance) that a variable has in common (through
the common fadors) with all the other variables.
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“private benefit” index.*® Of all motivations, lower cost and regulatory risk reduction
have the lowest communaliti es, indicaing that they are not uniquely related to ether
fador. Employee morale loaded on bdh fadors, suggesting that this variable contains

baoth altruistic and private value components.

4.5.3 Regresson Analysis

The results presented thus far suggest that altruism and employee morale are the
dominant motives for purchasing green power among this sample. This contrasts with
much o the recent literature in corporate environmentalism, which typicdly posits
econamic rationales for participation in environmental initiatives. To better understand
the difference between the findings of this dudy and the eisting literature, | examined
the degree to which variables sich as organization size and firm type wuld be used to
discriminate between those that place asmall amount and those that place alarge anount
of emphasis on the traditional “private benefits’” motivations of puldic image and green
marketing in green power purchasing.

Based on the factor analysis presented abowve, a linea regresson model was
constructed with the dependent variable a composite scde aeded by summing the
rankings for the green marketing and improved pullic image motivations (the “private

benefits’ index, referred to ealier). Independent variables are described in Table 4-5.

3 The orrelation between the “altruism interest” index variable and fador 1 scoresis .97, while the
“private benefit” index variableis highly correlated with fador 2 scores (r=.96).
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Table 4-5. Regresson Variables

Variable Description Mean Std.Dev. Min:Max

Dependent Variable

1. Private Benefits Scde constructed by summing ratings 5.93 2.78 0:10
Motivation of public image and green marketing

motivations

Independent Variables

1. Organization Reported annuel revenues or budgetsof ~ 1.81 1.20 1.6
Size organization (6 passible cdegories)

2. GreenClientele Percent of product of service sales 3.96 1.56 1:6

perceived to come from customers that
make concerted effort to purchase green
products or services (6 passble

caegories)
3. First Mover Agreament with: “being among thefirst  2.66 1.21 1.5
Strategy to purchase green power is an effective

way for a mmpany to set itself apart” (1
= definitely true, 5= nat at al true)

4. Dummy 1. Dummy equals 1 if customer isanon 0.18 0.38 0.1
Non-Profit/ profit or public sector organization
Public Sector

5. Dummy 2: Dummy equals 1 if customer isbeing 0.47 0.50 01
Customer Type served by a competitive marketer

6. Estimated Reported premium (reported annual 8.25 14.3 -100104
Premium/ premium paid/annual energy
Discount expenditures*100).

The spedfic hypatheses | hoped to test through this procedure were & foll ows:

* Hypothesis 1: Private value motivations will be more significant among
larger organizations. One might reasonably exped the “private value’ driven
motivations of pulic image and green marketing to play a stronger role anong
larger and pdentially more bottom-line oriented customers. If this were the case,
then my overal finding onthe importance of altruism as a principa motivator
might be partially explained by the relatively small size of the firmsin my overall

sample.
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Hypothesis 2: Organizations with more environmentally conscious customers
will ascribe higher importanceto private value motivations. It isaso pausible
that those organizations that believe a higher propation d their products or
services are wnsumed by individuals who make aconcerted effort to “buy green”
will aso be more able to capture private value from green power purchases and

will t herefore be more motivated by pulic image and green marketing concerns.

Hypothesis 3: Those organizations that see strategic value in purchasing
green power will be more motivated by private value interests. Extrading
material value from a green pawver purchase may further depend onthe actions of
an organization's peers (Arora and Gangopadhyay 1995, Walley and Whitehead
1994. One muld make aplausible agument, for example, that being among the
first to puchase green power would dfferentiate a firm and povide pulic
relations and marketing benefits relative to a later purchase. | asked respondents
to indicae the extent to which they felt that being among the first in their pee
group to puchase green power is an effedive way to set themselves apart. |
hypathesize that those that believe that it is drategically important to be an ealy
adoper of green power are dso more likely to rank private-value motivations

highly.

Hypothesis 4: For-profit companies will be more motivated by private value
interests than non-profit or public institutions. Finally, | expeded that those
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organizations that are more profit oriented will also be more @ncerned abou

marketing and pulbli c image.

The reseach employed a “general to specific’ approach in developing the
preferred regresson model, starting with a genera model that included all i ndependent
variables that could conceivably help explain the variation in the resporse variable, and
eliminating in a stepwise fashion those that were foundto be insignificant. Although no
prior hypotheses were made regarding customer type (retail versus wholesale) and green
power premium variables, they remain in the reduced model because their inclusion was
foundto improve the explanatory power of the model. All datawere standardized prior to
the analysis 0 the relative magnitudes of the estimated regresson coefficients could be
more meaningfully interpreted. The results of the preferred model regresson are

presented in Table 4-6.%°

Table 4-6: Standardized Regresgon Coefficients

Private Value Motivation

Variable Coefficient P-Value
Intercept 0.121 0.016
Organization Size 0.176 0.002
Green Clientele 0.215 0.000
First Mover Strategy -0.218 0.000
D1: Public Sector/Non-Profit 0.111 0.030
D2: Customer Type -0.137 0.012
Premium -0.108 0.028
n= 369

39 T0 test the robustness of this model | also used the same independent variables to examine responses to
the more tangible question relating to the organizaion's adivities to “get the word out” about their
purchase through pressreleases, seondary marketing, and the like. As the cnstruct being tested in both
models was the degree of importance acribed to “private” value, | expeded these two regressions to
produce similar results. Most of the salient results of that analysis are consistent with the results presented
inthisarticle.
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Though the explanatory power of the resulting model is relatively low (adjusted

R? = 0.29), the results do suppat several of my hypotheses.

* Perhaps most importantly, the regresson results suppat Hypothesis 1, with a
statisticdly significant and paitive regresson coefficient for organization size.
Apparently, larger firms place greater emphasis on public image axd green
marketing concerns when puchasing a renewable energy product than do smaller
organizations.*°

* Similarly, the regresson results suppat Hypotheses 2 and 3, with significant
regresson coefficients for bath variables, showing that organizations with higher
numbers of environmentally committed customers and aganizations that see
strategic value in purchasing green power are more likely to ascribe importanceto
pulicimage and green marketing motivations.

» The regresson coefficient for the organization type variable is gatisticdly
significant but is of the oppdasite sign than | expeded. This finding implies that
private interest motivations are more important among not-for-profit and pubic
ingtitutions than among for-profit firms. Consequently, Hypathesis 4 is nat
suppated by these data.

» Other independent variables for which | had no pgior hypotheses were dso found

to have some significance For example, the results dow that those paying a

“O'Not only is this finding plausible, but it is sipparted by arecent study that found altruistic concernsto be
more likely to influence the decision making processes of smaller firms than their larger counterparts
(Kalweit and Peterson 1999.
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higher premium are less likely to be motivated by private interests than thase
paying less for green power. Furthermore, utility customers appear to be more
likely to be motivated by private benefits than their marketer customer

courterparts.

4.6 Further Evidenceon the Importanceof Altruistic Motivations

| acknowledge that the results presented above — suggesting that altruistic
concerns are adominant motivator and that private-value concerns are less prevalent, at
least among the smaler firms in this sample — are subjed to doubt. After all,
organizations can be expeded to exaggerate the importance of such atruistic concerns
when asked abou their motivations.

Further evidence of the importance of altruistic motivations, howvever, can be
foundin the answers of the survey respondents to ather questions. | group this evidence
under three aeas, described below. As dhown, survey results from each of these aeas
offer further suppat for the importance of atruistic fadors in green power purchase

dedsions, at least among the ealy adopers that popuate this survey sample.

4.6.1 Extracting Public Image and Green Marketing Value

Initial suppat for my findings comes from a @mparison ketween stated
motivations and reported behavior. In particular, the survey asked whether the
responcents’ organizations had engaged in o had plans to engage in any of a number of
adivitiesto “get the word ou” abou their green paver purchase, including:

« educding the organization's employees abou green energy,
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» developing point of sale marketing or puldic education material,
* isaling pressreleases annourcing the green power purchase, or

» highlighting the purchase in reports to sharehoders, members, or fundng sources.

If nonaltruistic concerns were principal motivators in the purchase dedsion, ore
would exped that such efforts would be coommonpgace Figure 4-1 reveals, however, that
with the exception o employee outreach, very littl e secondary marketing has taken place
Nor do the vast mgjority of respordents have ay plansto grealy increase their effortsin
these aeas. These results cetainly do nd contradict the tentative conclusion that
atruistic motives have been a principal driver to green powver purchases thus far,

foll owed by adesire to improve enployee morale.

Figure 4-1: Getting the Word Out About Green Power
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Meanwhile, Figure 4-2 shows that, as expeded, there is a relationship between

stated motivations and reported behavior: those organizations that identify green
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marketing and pubic image & being significant motivators in their purchase ae dso
more likely to have engaged in behaviors to “get the word ou” abou their purchase. The
horizontal axis measures the “private benefits’ index discussed ealier, which is smply
the sum of the rankings of the green marketing and pullic image motivations. The
verticd axis measures the degree to which arganizations engaged in secondary marketing
adivitiesonan 8-point scde: 2 pantsfor each activity already undertaken and 1 pont for
ead panned adivity. Asiill ustrated by the figure, those organizations that rate highly on
the “private benefits’ index are dso far more likely to have engaged in o have plans to
engage in various forms of seandary marketing to cgpitalize on their purchase. The fact
that very few organizations have engaged in or have plans to engage in significant
seandary marketing of their purchase therefore strongly suggests that green marketing
and pubic image mnsiderations are of sewmndary importance relative to altruistic

conceans.

Figure 4-2. Secondary Marketing Efforts by Private Value Index Category
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Nor are the responcents unhappy with their green power purchases, as one might
exped if they had hqoed to derive marketing value but had been unsuccesdul in
garnering that value. On the contrary, the survey responcents appear largely satisfied with
their purchase and state ahigh likelihood d continuing their purchase. In particular, the
survey asked the respondents whether their purchase had provided the benefits that they
anticipated (5-point scale; 1 = not a al, 5 = completely). Though only 24% state
complete satisfadion, 866 of customers marked a 3 o over on this resporse scde.
Similarly, only 2.5% of respondents indicae that they are unlikely to renew their green
power purchase when the airrent contract or commitment ends (defined as marking 1 or
2 onthe 5-paoint resporse scde; 1 = not very likely, 5 = very likely), compared to 8% of
customers that indicae a strong likelihood d renewal (defined as marking a4 o 5 onthe

resporse scae).

4.6.2 Green Power Selection Criteria

Customers might use a variety of decision criteria in seleding green power
supdiers and poduwcts. Additional insight into the motivations of nonresidential
purchasers of green power therefore comes from survey questions that queried customers
ontheir green pover supgier and poduct seledion criteria. In particular, customers were
asked to rate the importance of various criteria in their seledion d a green power
supdier and product on a 5-paint scde, with “1” being “not important” and “5” being
“very important.”

Tables 4-7 and 4-8 report the results. A key finding to emerge from the data

presented in these tables is that customers systematicdly give more importance to the
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environmental repute of the suppier and the environmental content of the product than
other, more pragmatic possble dedsion criteria involving cost and convenience These
results reinforce the finding that the nonresidential ealy adopters of green power
represented in this sample ae motivated more by altruistic, environmental concerns than
profit-oriented concerns.

In particular, Table 4-7 shows that the socially resporsible supdier criterion hes
the highest mean resporse, foll owing by whether the supdier was easy to work with, had
a good reputation, and appeaed financially sound. Whether the suppier is locd is of

least importance overall.

Table 4-7. Rating of Various Supplier Seledion Criteria (mean response on 5-point
scale)

Supplier Selection Criteria Overall Response
» Appeas cialy resporsible and committed to the environment 4.4
= Easy to work with/understands our needs 3.7
» Goodreputation as supplier 3.5
» Appeasfinancialy sound 34
= | ocd company 2.9

Table 4-8 reports the results of the product criteria. Overdl, the percent of
renewable energy is foundto be the most important product-based selection variable,
followed closely by whether the austomers’ premium is used to suppat new renewable
energy fadliti es (rather than existing fadliti es) and the type of renewable energy included
in the product (e.g., wind, homass geothermal, solar, etc). Price, often thouwght to be the
most important of al criterionin product purchase decisions, emerges as the fourth most
important criterion in this ssmple. Contrad length and whether renewable generation is

located in-state are significantly lessimportant.
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As also shown in Table 4-8, small er organizations in general appear more driven
by the eavironmental quality criteria than larger ones, with larger organizations ranking
price & being relatively more important.** This is also consistent with the previously
reported regresson results, which show that the larger organizations in the sample ae

more driven by private benefits than their small er cournterparts.

Table 4-8. Rating of Various Product Seledion Criteria (mean response on 5-point
scale)

Overall Small Medium Large
Product Seledion Criteria Response Orgs. Orgs. Orgs.
» Percent of renewable energy 4.2 4.4 4.1 3.6
* Focus on rew renewables 4.0 4.1 3.9 3.7
* Type of renewable energy 3.8 4.0 3.4 3.5
= Price 3.5 3.4 3.4 3.6
» Product certified by 3 party or 3.3 3.4 3.2 3.0

endarsed by environmental org.

» |n-state renewable generation 3.1 3.0 3.0 3.5
= Short contract or commitment length 3.0 2.8 3.0 3.1

4.6.3 Policy Preferences

Suppat for renewable energy can come from one of two sources. voluntary
purchases of green power products by consumers or colledive pulic policy measures.
While voluntary approaches to environmental policy have beame increasingly popuar
in Europe and North America collective paicy measures have historicdly been the
principal mode of suppat for renewable energy. Contemporary policy optionsinclude the
system-benefits charge (where dl eledricity consumers pay more for their eledricity in
order to raise funds to finance renewable energy projeds), the renewables portfolio

standard (where dl utilities and paver supdiers are required to include a minimum

*1 Thoughthe data ae not shown here, | note that these trends are particularly apparent and strong among
the utility customers.
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percentage of renewable energy in their suppy portfolios), and further pall ution taxes or
regulations (where padlution from eledricity generationistaxed o further regulated).

The presumption d the profit-maximizing firm implies that, in most cases, firms
will disapprove of or be neutral to new environmental regulations.** Further suppat for
the importance of atruism in current green power purchases — and against the standard
presumption d strict profit-maximization — comes from respornses to a survey question
that asked respondcents to rate their preference for different suppat mecdhanisms,
including those identified above.

If nonresidential purchasers of green paver were more motivated by the private
marketing and image benefits than by the environmental benefits accruing to society as a
whole, ore would expect respordents to indicate a strong preference for voluntary
approadhes to suppating renewable energy. After al, private benefits canna easily be
cgptured in the context of mandatory suppart.

In contrast, when asked to register their suppat for different ways to encourage
renewable energy development, majorities of the survey respondents preferred pubic
palicy measures to vduntary consumer choice. In particular, on a 5-point scde (1 = do
nat suppat, 5 = strongy suppat), the renewables portfolio standard was the most
strongly suppated of the options with a mean resporse of 4.2, followed by a padlution
tax (3.9 and a system-benefits charge (3.5. Among these organizations, a voluntary
approadh to suppating renewable generation is the least preferred aternative with a

sample mean of 3.1. Among this sample of ealy adopters, nonresidential green power

*2 An exception to this rule occurs when, as discused ealier, afirm beli eves that regulation will be aeaed
ina way that creaes barriersto entry to pcssble competitors or otherwise provides competitive
advantagesto the firm.
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purchasers apparently acknowledge what they believe to be alimit to the effedivenessof

such vduntary programs.

4.7 Conclusions

This gudy presents one of the first detailed looks at business nonprofit, and
puldic sedor green power purchasers. Perhaps the most interesting contribution o this
research comes in its demonstration d the importance of atruism as a motivator for non
residential ealy adopters already purchasing green power in the United States. This
finding, and the further discovery that the principal nonatruistic motivation for
purchasing green power is employee morale, differs from the enphases of the eisting
literature on the motivations of firms to exceel environmental regulations. This existing
literature typicdly focuses on motivations that are tightly linked to dred econamic gain
by the firm, and dten downplays the patentia role of atruism (Fri 1992, Arora and
Cason 1996. The findings presented here, however, suggest that these traditional motives
are of leser importance in understanding current green power purchases; instead, | find
evidencethat altruistic motivations extend keyond the residential market.

Two passble caises for the discrepancy between the eisting literature on
organizational motivations and my results deserve mention. First, the nonresidential
customers in my survey sample represent a very small number of ealy adopters of green
power. While these ealy adopters may be motivated by altruistic concerns, my research
cannd and does not imply that a large number of other organizations in the U.S. are
similarly motivated. Given the few “private rewards’ off ered by green power providers, it
may simply be that this survey has captured a limited number of true altruists; a broader
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set of potential green power customers may be more influenced by motives that are more
consistent with the extant literature.

Sewmnd, the findings of this chapter further suggest that the discrepancy between
the existing literature and my results may be driven by the size of the firms considered. In
particular, the regresson results presented here find that the traditional “private benefit”
motivations of pubic image ad green marketing bemme stronger for larger
organizations. Because the eisting literature focuses principaly on some of the largest
firms — whereas my sample includes a majority of smaller firms— it may be that altruism
is a much more influential motivator among smaller organizations that are torn by both
businessand personal motives. This finding is intuitively plausible. Accordingly, while
the emphasis of the eisting literature on pivate benefits as drivers for voluntary
environmental initiatives may be acurate for the motivations of larger firms, the
conclusions presented in this paper suggest that those results may not be eaily
generdized to smaller sized firms guch as those represented in my sample.

As an example, severa studies have found that larger organizations are more
likely to participate in vduntary environmental programs (Welch, Mazur and
Bretschneider 2000,Arora and Cason 1996, perhaps because larger firms are better able
to extrad private value from such initiatives (larger companies may be better able to take
advantage of econamies of scde in environmental programs, for example, or they may be
more often the target of external presaure). Conversely, when altruism is a principal
motivator (as it is among my sample) one would exped that participation would pedk

among smaller organizations. This is consistent with a recent study that found that
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smaller businesses were more willing to pay a premium for cleaner energy than were
larger firms (Hoefgen 1999).

My findings $houd also be of more than acalemic interest, and have important
implicaions from marketing and pubic pdicy perspedives. From a practicd marketing
perspedive, for example, the findings imply that green power purveyors may find initial
successin marketing their product in an altruistic way, emphasizing the environmental
and socia benefits of the purchase. A further emphasis on the ways in which a purchase
can contribute to employee morale and retention, a focus not presently taken by most
marketers, may also attrad nonresidential early adopters. On the other hand, more
traditional messages that emphasize the green marketing, pulic image, or regulatory risk
reduction kenefits of the purchase may not immediately activate interest among ealy
adopters representing smaller organizations, bu may be important in attrading larger
busineses to consider a green power purchase. Moreover, these more traditiona
messages can be expeded to beamme increasingly important as the market for green
power moves beyond the small set of dedicaed ealy adopers that can be motivated by
altruistic concerns.

The fad that altruism is a principal motivator to current nonresidential green
power purchases, and that purchasers are gparently recaving little materia private
value, also cautions against relying exclusively on vduntary demand to med what are
pubic environmental objedives in the development of renewable energy resources.*® The

nonresidential green power market is, today, a small market, and there ae most certainly

“3 Thisimplication standsin contrast to Arora and Cason (1996), who conclude that voluntary
environmental initi atives may hold grea promise becaise the largest firms with the most toxic releases are
more likely to participate in atoxic reduction program.
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limits to atruism among firms. Appeals to atruism may attract early adopters of green
power, bu if green power is redly to flourish among nonresidential customers (and
espedally larger customers), green power providers will need to better communicate the
private rewards of the purchase. If green power purveyors are unable to credibly offer
such rewards, nonresidentia green power demand is likely to be limited principally to

smaller firmswilli ng to gve up some profitsto provide apulic good.
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Chapter 5

The Role of Public Policy in Emerging Green Power
Markets: An Analysis of Marketer Preferences™

ABSTRACT

Green powver marketing has been heralded by some & a means to crede aprivate
market for renewable energy that is driven by customer demand for green products. This
chapter challenges the premise — sometimes proffered in debates over green markets —
that profitable, sizable, credible markets for green products will evolve naturally withou
suppative pulic pdlicies. Relying primarily on surveys and interviews of U.S. green
power marketers, this study examines the role of specific regulatory and legislative
pdlicies in “enabling” the green power market, and seaches for those pdicies that are
believed by marketers to be the most condicive or detrimental to the expansion d that
market. | find that marketers: (1) believe that profitable green powver markets will only
develop if a solid fourdation d suppative pdlicies exists; (2) believe that establishing
overal price mmpetition and encouraging customer switching are the top priorities; (3)
are somewhat leery of government-sporsored or mandated pulic information programs,
and (4) oppacse three specific renewable energy policies that are frequently advocaed by
renewable energy enthusiasts, bu that may have negative impads on the green

marketers’ profitabili ty. The stated preferences of green marketers sed light on ways to

*Inthe curse of this dissertation research, aversion of this chapter was publi shed in Renewable and
Swstainalle Energy Reviews. It isreproduced (with some changes) here with permission from Wiser, R.
2000 “The Role of Public Policy in Emerging Green Power Markets: An Analysis of Marketer
Preferences.” Renewable and Sstainade Energy Reviews 4: 177-212
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foster renewables by means of the green market. Because the interests of marketers do
not coincide perfedly with those of society, however, the study also recognizes other
normative perspedives and hghlights policy tensions at the heat of current debates
related to green markets. By examining these nflicts, | identify three key pdlicy
guestions that shoud dred future research: To what extent shoud price competition and
customer switching be encouraged at the expense of cost shifting? What requirements
shoud beimpaosed to ensure credibili ty in green products and marketing? How shoud the

green pover market and kroader renewable energy paliciesinterad?

5.1 Introduction

This chapter examines the role of puldic pdicy in developing markets for
renewable energy by facilit ating transadions between “green pover” sellers and kuyers.
Thereis concern in some quarters that renewables (primarily solar, wind, geothermal, and
biomasg will fare poaly if traditional pdicy measures designed to suppat these
techndogies are dandoned. To capture the social benefits that renewables can provide,
some therefore alvocae ontinuation d padlicy incentives targeted at renewable
generators (Rader and Norgaad 19%). At the same time, eledricity restructuring and the
introdwction d retall choice is increasing product differentiation as power marketers
compete for customers. Green paover marketing — selling eledricity products based on
their environmental attributes — has emerged as a way for marketers to attrad customers
(Joskow 1998. It has been heraded by some & a means to creae anew, sizable, self-
sustaining market for renewables that is insulated from the cycle of “on-again, df-again”

renewable energy palicies (Nakarado 1996. Consequently, some reseach and advocacy
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attention hes difted away from traditional policy approaches and toward the green
market.

As addres=d in detail in Chapter 2, experience in bah regulated and deregulated
contexts provides empiricd evidence that a niche market for “green powver” exists among
eledric austomers. For example, abou 80 U.S. utiliti es have launched regulated green
power programs that alow customers to suppat renewables through price premiums or
doretions; upto 7.5% of residential customers participate in these programs with average
participation rates of 1%. Recet experience with retaill competition in the U.S. aso
confirms that some power marketers will offer green products in a competitive context,
with similar levels of customer resporse (Wiser et a. 199). Finally, green marketing is
nat solely aU.S. endeavor, with growing adivity throughou the world (Fouquet 1998.

Despite the increase in green dfferings, howvever, green power demand in most
jurisdictions has been far lower than surveys would seem to suggest (Farhar and Houston
1996. Further, the truthfulness of the “green” claims and the environmental quality of
the “green” products have frequently been questioned. An active debate therefore remains
over whether green marketing can ever crede a “significant” market for renewable
energy. There ae, it seans, a number of challenges to the emergence of a sizable,
credible green market. One dass of potential obstades, removed somewhat from the
“free riding” concerns discussed in other chapters, derives from the regulatory and
legislative padlicies being established as part of eledricity market reform. These pdicies
address detalls ranging from stranded cost recovery and unbunéing to dsclosure

requirements and “green pover” definitions.
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5.1.1 Research Objedives and Definitions

There is a growing consensus that regulatory and legislative palicies will play a
dedsive role in bah shaping the competitive dedricity market broadly (Costello and
Graniere 1997), and in influencing the size axd credibility of the green power market
spedficdly (Wiser et a. 1999. Some U.S. states have even expressed an interest in
designing pdlicies to spedficdly promote — or to at least not stifle — the green power
market. However, little research has been dme to systematicdly identify, review, or
prioriti ze the palicy dedsions that might affed this market. This chapter beginsto fill this
research vad and, in so dang, seeks to provide insights abou ways to foster renewables

through the green market. | focus on the foll owing key research questions:

. What regulatory “market barriers’ impede development of the green market?

. What role might puldic pdicy play in bre&king down these barriers? What is the
relative importance of speafic “market rules’ and “market facilit ation efforts’ in
promoting renewable energy use via the green powver market? Could some
seaningly unoljeaionable palicy decisions unintentionally stifle the development
of the green market?

. What are some of the important palicy tradeoffs fadng regulators and legislators?

Market barriers are defined here & regulatory or market condtions that might

restrict the size and/or credibility of the green market. Competitive market rules are

defined as the basic structural and operational rules established by regulators and
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legislators as part of electricity reform that will affect all supgiers of eledricity (e.g.,
rules related to stranded cost rewvery, direct access process and timing, customer

educaion, market power, etc.). Green powver market fadlitation efforts are defined as

programs and policies that diredly and dfferentially impad green power providers
relative to ather eledricity supdiers and that may be intended to dredly promote the
market for green power sales (e.g., environmental disclosure, renewable energy subsidies,
green paver definitions, etc.). Both market rules and market fadlit ation efforts are forms
of pulic pdlicy, and loth may ether reduce or enhance market barriers. | distinguish
between these two broad forms of padlicy becaise, as | will show, green pover marketers
believe that the competitive market rules shoud be given higher priority by policymakers
than the more directed forms of green power fadlitation.

For purpases of this dudy, | assume that increasing the use of renewable energy is
adesirable social objedive and that green marketing may be alegitimate (though na the
only) way to proceed toward that objedive. | do nd tadle the question of whether there
Is adequate justification for suppating renewables, na do | debate the merits of green
marketing as an appropriate tod for developing renewables. Instead, | contribute to the
emerging geen marketing literature by addressng the questions raised abowve from the
unique perspective of those cmpanies attempting to buld and profit from this market —
the green power marketers. | rely on marketer surveys and interviews as my primary
sources of data because | believe that the views of those most directly affected by palicy
dedsions offer a useful perspedive from which to evaluate the impad of those dedsions
onthe market for green power. | also echo Knight's (Knight 1998) concern that the focus

of restructuring has been “ utili ty-centric” and that increased attention to the perspedives
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of competitive retail marketers is warranted. Where possble, | compare and contrast the
preferences of marketers with those of the acaemic literature and conventional wisdom.
Because the interests of marketers do nd necessarily coincide with those of society, |
also acourt for other normative perspectives and highlight key padlicy tensions among
different interest groups. An understanding of the nature and scope of these tensions can
help advocates and pdi cymakers make decisions abou programs to support renewable
energy and the green market. Future work shoud explore the interests of other
stakeholders in more detail in order to better charaderize these tensions.

| begin this chapter in Sedion 5.2 with a discusson d the theoreticd
underpinnings of this work and a brief literature review. Sedion 5.3then describes my
research methods. Based on the results of the marketer surveys and interviews, | identify
and ioritize various market barriers, rules, and faalit ation efforts in Sections 5.4 and
5.5. Aspeds of current regulatory padlicies in specific U.S. states are used to seledively
ill ustrate the palicy designisaues raised. Four genera reseach findings that emerge from
the detalled survey results are then summarized in Sedion 5.6. Reseach and pdicy
implicaions are described in Sedion 5.7 and | highlight areas of tension between the
perspedives of marketers and those held by other interest groups. | offer some

concluding remarksin Sedion 5.8.

5.2 Theoretical Underpinningsand Literature Review

In the astrad, retal competition and customer choice implies relying on the

market rather than on regulation to establi sh the rates, terms, and conditions of e edricity
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service Nonetheless most would adknowledge that some form of government
intervention is nealed to ensure that efficient market outcomes are achieved and that
these outcomes are mnsistent with broad social interests. The e@namics literature, in
particular, helps us understand the role that government regulation days in creating and
shaping markets. Below, | highlight important themes of the e@namics literature in this
area ad lriefly review related research efforts on eledricity induwstry pdicy. The

conclusions reached here provide the theoreticd basis for the aurrent study.

5.2.1 TheEconomicsof Marketsand Market Intervention

Threeimportant lessons for the research presented in this chapter can be extraded
from the eonamic literature on markets and market intervention.

First, to crede a ompetitive dedricity market where one has nat historicdly
existed and to ensure that the market operates consistent with the pulic interest, it is not
enough to simply mandate aistomer choice and call the market “open.” Instead, though
conceptions of “the market” have historically varied across disciplines (Swedberg 1994
Abodafia axd Biggart 1991), there is wide ad&knowledgment that some form of
government intervention is an inescgpable dement of al markets. After al, though
caitalist societies emphasize private exchange as the primary method d resource
alocaion, markets cannot generally be foundin a “state of nature” (Harris and Carman
1983. Instead, the ewnamics literature shows that al markets exist within an
institutional (Furuban and Richer 1991, North 199) and socia (Granowetter 1985,
Abdafia and Biggart 1991) environment and are defined in part by the government rules

under which they operate (Williamson 1996,Norgaad 1995, Porter 1996). As noted by
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Harris & Carman (Harris and Carman 1983, these rules unavoidably shape the outcomes
of market transactions. The relevant question then becomes not whether there shoud or
shodd na be government intervention, bu rather what the nature and scope of that
intervention shoud be. Consequently, because the dedricity industry has traditionally
been governed by economic regulation, the structure and erations of the new
competitive market will need to be defined and interadions between regulated and
unregulated industry segments gipulated. These palicy dedsions will clealy help shape
the competition that emerges.

Sewmnd, the range of pdicy instruments avail able to encourage the green market
neal na be limited to the extremes of Soviet-style central planning versus unfettered free
choice Rather, a wide variety of pdicy options exist and attention must be direded to
how alternative palicies work in practice rather than to hypothetical ideds. While the
traditional “market fallures’ framework of neoclasscd emnamics provides only limited
guidance to pdicymakers on when and hav governments soud intervene in markets,
the institutional and transadion-cost econamics literature provides more useful general
guidance A brief digressioninto market fail ures and transadion cost eamnomics will help
explain these mwnclusions.

Market failures provide the most common rationale for government intervention
in markets according to neoclasscal econamics, and many of the competitive market
rules and green power facilit ation efforts identified in this chapter can be seen as ways to
combat potential market failures. A market failure exists when any of a number of
condtions exist: few buyers and sell ers, significant barriers to entry or exit, externaliti es

or puldic goods, and costly and imperfect information (Bator 1958, Samuelson 1947.
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Market failures are @mmon — pervasive, even — in the red world, havever, and the
institutions that seek to corred them are neither perfect nor costlessthemselves (Stiglitz
1989. Moreover, there is no ore-to-one @rrespondence between the type and magnitude
of a market failure and the gpropriate paicy resporse. Finally, the market failures
framework is fundamentally static, emphasizing equili brium states in mature markets
rather than dynamic adjustment processes in emerging markets (Harris and Carman 1984
Nelson and Winter 19&). Consequently, this framework provides only weak guidance
regarding the infinite range of padlicy choices that may be usefully employed in emerging
markets (Friedman 198)).

Most importantly, analysis of market fail ures often centers on a false dichotomy
between reliance on “markets’ and reliance on “government” (Bowles 1991). For
example, the strictest version d the pubic-goods, freerider theory suggests that the
private provision of puldic goodsis untenable and that consumers are generaly unwilli ng
to pay extra for products that provide environmental benefits to society as a whale.
Therefore, if the pubdic goodisto be provided, a strong government role is required. Y e,
this rendering of the situation is oversimplified. Although ore needs to recognize the red
limits of markets when public goods are involved, a great ded of theoretical,
experimental and empiricd work shows that individuals, ading in a decentralized
fashion, are sometimes able to provide pulic goods to some extent (Ostrom 1998, Wiser
1998. Ostrom (1999 therefore notes that palicies designed based onthe assumption that
people are unable to privately-provide publlic goods may be less siccessful than those
that recogni ze the posgble marriage between markets and pdicies. From this perspedive,

awhale range of padlicy instruments that might enhance the oppatunities for the private

14¢



provision d puldic goods can be cnsidered; these padlicies are neglected under the
traditional puldic goods theory.

Institutional and transadion-cost eomnamics provides a better theoreticd
framework for understanding the range of institutional choices that exist in the cntinuum
between “free markets” and “strict government regulation.” As noted by Arrow (1969,
“market failure is not absolute, it is better to consider a broader caegory, that of
transadion costs, which in general impede and in particular cases absolutely block the
formation o markets.” Transaction-cost emnomics, in contrast to neoclasscd
emnamics, reagnizes that market transadions amost always have sts and that these
costs depend onthe manner in which the transadions are institutionally configured. By
incorporating transaction costs, this literature does away with the neoclassicd ecnamic
goa of creaing a “perfectly” competitive market and an “optimally” efficient econamy.
The transadion-cost perspedive therefore allows us to consider a wider range of padlicy
options than are avail able from the perspedive of market failures and “first-best” palicies
(Friedman 198)). The transadion-cost viewpoint also dreds attention to how alternative
palicies adually work in pradice, while the market fail ures analyst often disdains these
red-world particulars (Coase 1992, Williamson 199¢. Within this framework, and as
reagnized by Coase's (1960 seminal work, the goa of government is, in part, to
configure market institutions to minimize transaction costs consistent with overal social
objedives.

Third, andfinally, | aso find that econamic theory provides only limited gudance
abou how to creae specific markets where they have nat historically existed and abou

how to design and implement eff ective palicy measures. Thereis, after al, atendency for
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acalemic models to rely on theoreticd constructs and to thereby oversimplify palicy
reform challenges (Hahn and Stavins 1992, Friedman 198). As aresult, using theory as
our only guide, the relationships between the design of the dectricity market and the
shape and performance of that market are not entirely obvious a priori. Even if one is
convinced that encouraging green power is a justifiable objedive, econamic theory
provides only limited guidance on which speafic padlicy approadches would best serve that

objedive.

5.2.2 Previous Research and Policy Debates

A growing and more topicd literature anong energy spedalists has begun to
explore the role and importance of padlicy in the mmpetitive dedricity market in ways
that econamic theory canna. Yet, while this literature is beginning to explore padlicy
nuances in more detail, it too has some serious shortcomings. Spedfically, it has not
focused onisaues related to retaill market design. Most acalemic attention has instead
concentrated onincreasing competition in eledricity generation and onwholesale market
design iswues, including market power, market structure, reliability services, and
transmisson ricing. Stranded assts have dso recaved significant coverage. Although
regulators have begun to consider isaues related to retaill market design, including pricing
default utility service, customer education, dred-access phase-ins and processng,
unbunding of revenue-cycle services, and customer aggregation, little acaemic
literature exists onthese subjeds.

With resped to green power specifically, many current debates embrace what |

believe is a fase dichotomy between “market” and “governmental” approaches to
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increasing the use of renewable energy, a descendent of “market failures’ thinking,
discus=d earlier. One side dams that, with the development of green markets, strong
palicy suppats will nolonger be required; the other emphasizes the fundamental limitsto
green consumerism and advocates the continuation d traditional padlicies directed at
renewable generators. Although this debate is useful for questioning the role that green
marketing might play in suppating renewables in contrast to more directed forms of
padlicy, it has taken attention away from the role of pdlicy in the formation of the green
market itself. Where this role has been addressed, emphasis has been on market
fadlit ation eff orts that diredly shape and promote the green market, including disclosure
regulations, green power definitions, and renewables subsidies (Fouquet 1998. With a
few exceptions (Nogee d@ a. 1999, the design of detalled, fundamenta competitive

market rules has not been emphasized.

5.3 Research Methods

5.3.1 Data Sourcesand Survey Design

To begin to fill the void in the eisting literature and to evaluate the role of padlicy
in the green market, this chapter presents data gathered from one important set of market
participants, green marketers. Most of the data come from a mail survey of U.S. green
power marketers. Additional information comes from informal interviews with severa
green marketers, used to probe in more detail speafic marketer resporses to the survey
questions. | aso oltained badkgroundinformation oncompetitive market rules and green

power fadlitation efforts by reviewing the regulatory filings of power marketers and



other stakehalders (renewable generators, pdicymakers, environmental advocdes, etc.).
My research methodis, to some extent, modeled after that of Karakaya and Stahl (1991)),
who survey businessexecutives to assessthe relative importance of “entry barriers’ in a
number of industries.

The survey itself was mailed in December 1997, and was designed to elicit
information onthe relative importance of different types of market barriers, market rules,
and market fadlitation efforts for the green pover market. In order to craft the survey
instrument, | creaed atypoogy of possble market barriers, rules, and facilit ation eff orts.
To create this typdogy, | reviewed regulatory filings, academic literature and gray
literature, and | pre-interviewed a limited set of marketers. Fifteen potential market
barriers and 47 market rules and market fadlit ation efforts were ultimately identified.
The survey itself was mailed to a census of all 15 knovn U.S. green power marketers
operating in competitive dedricity markets that had sold, were selling, or had annourced
plans to sell power products differentiated based on the environmental charaderistics of
the power supdy. Both open- and closed-ended questions were included. To increase
resporse rates and improve the prospeds for unbiased resporses, | indicaed that the
resporses of individua marketers would na be identified. The survey itsef is
reproduced here a Appendix B.

Ultimately, 12 of 15 questionraires were returned. Not all marketers responded to
ead question, so response rates to individua questions vary. The 12 marketers that
responced to the survey can be dassfied based on a number of different characteristics.
In the nea term (at the time of survey implementation in late 1997 and early 1998), most

have sold or intend to sell green power in California, the Northeast, or both regions. Four

15C



marketers are retailers of green power, three ae whoesaers, and five ae both
wholesalers and retail ers. Seven o the 12 marketers are affili ated with an eledric utili ty.
Four of the marketers clam that they have sold o will only sell green eedricity
products; eight have or exped to have aproduct line that includes nongreen products as

well.

5.3.2 Research Challenges

As with al reseach, there ae of course limitations to my research methods and
design. Perhaps most importantly, because the objedive of this reseach isto explore key
eledricity market design issues from the point of view of one critical caegory of
stakeholders, a fundamental chalenge aises when attempting to draw broad pdicy
implicdions from the data. After all, most stakeholders are driven by their own narrow
interests, and firms frequently use government intervention to handicap their competition
(Etzioni 1988. Thisreseach therefore does nat attempt to make strong recommendations
onthe “ided” set of pdlicies needed to develop the green powver market. Instead, my goal
IS to report the interests of green power marketers, draw some implicaions from the
results on the relative value of different forms of padlicy, and identify areas where the
interests of marketers and various other stakeholder groups may not coincide.

Even with these important but restricted oljectives, however, three alditiona
research-design challenges, and hawv | chose to manage them, are highlighted here. Most
of these dhallenges reflect the difficulty in generalizing the results of the survey into an
unhiased asesanent of what isin the best interest of al green marketers.

First, becaise dedric markets were only beginning to open at the time of the
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survey, and California and the Northeastern U.S. were moving more rapidly than ather
regions, the marketers surveyed in this research are limited in number (only 12) and
survey resporses are likely to be somewhat biased by regional concerns. Despite these
drawbacks, | chose to proceal with the research design because of the speed o the
restructuring process in the U.S. and worldwide, and the resultant near-term need for
information onthe role of padlicy in the formation d the green market. Nonetheless the
results shoud be viewed with some caition. Because the size of the survey popdationis
small, my goa was nat to develop statisticdly significant descriptive statistics but to
discern genera trends.

Sewnd, marketers are not a homogenous group; they differ based onthe market
niche they serve, their organizational structure, and the “greenness of their product
offerings. This makes a genera interpretation of the survey results at times difficult.
Similarly, though surveys were sent to individuals involved with the green power
business some resporses came from individuals who clealy held corporate pasiti ons that
were nat just specific to their green product line; these respornses may therefore reflect the
corporation’s overall goals, na just those related to green power. To clarify differences
among responcents, | spedficdly highlight areas where different perspedives appea to
systematically affed the survey results.

Third, the survey popuationis limited to marketers that have decided to sell green
power. | therefore only reated payers that had chosen to enter the market as it was
structured at the time. | addressthis limitation at least partially by including marketers
that operate in dfferent parts of the courtry, each of which has its own set of regulatory

palicies. Nonetheless because it is impradicd to survey companies that might have
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entered the green market had it been structured differently, | can orly adknowledge this

limitation.

54 Market Barriersto the Development of Green Power Markets

In this and the subsequent sedion | present detalled research results, principally
from marketer surveys and interviews. This sdion begins by briefly reviewing survey
resporses that prioritize possble “market barriers.” Using these resporses to structure the
subsequent discusson, | present survey and interview results in more detail in Sedion
5.5, describing the marketers' views on haw to best overcome market barriers through the
design of competitive market rules and geen power facilit ation eff orts.

In order to determine the relative importance of the 15 market barriers that |
identified as poatentially thwarting the development of the green pover market, each
marketer was asked to review the list of 15 barriers and speadfy the five that they
considered to be the “most serious’ in terms of their potentialy negative impad on the
green marketer's business Table 5-1 presents the agregated results of this survey
question.

Barriers listed nea the top d table were deemed “more serious’ by the largest
number of marketers; they include the low cost of utility default service ladk of
renewable energy suppy, onerous dired access processng and service fees, protraded
direa aacess phase-ins, lak of customer educaion onretail choice, and stranded cost
recovery. Less grious barriers include ladk of sufficient customer protedion regulations

and harriers to consumer aggregation.

15¢



Table5-1. Market Barriersto the Development of the Green Power Market: Survey
Results

Number of Times

Market Barrier Identified as“ M ost
Serious’

Low cost of utility default service 7
Ladk of existing renewable energy plants that are able to sell to marketers 7
due to contract restrictions
Direct accessprocessing and service feesthat erect barriersfor new 6
participants (via high costs, slowness lac of parity between marketers
and uilities, etc.)
Protracted drect access phase-insthat favor larger customers 6
Ladk of customer education onretail choice 6
Stranded cost recovery 6
Ladk of customer education on renewable energy 5
Market power of electric utilitiesand their affiliates 4
Transmission pricing, ancillary services, and bidding rules that penalize 3
intermittent, low capacity fador, distant renewable generators
Insufficient unbundling of revenue-cycle services (metering, hilling, etc.) 2
No mandatory fuel sourceand/or emissons disclosure 2
Power pooling structures that do not allow direct bilateral contracts (but 2
doalow contracts-for-diff erences and ather financia contrads)
Insufficient definition(s) of green power 2
Ladk of sufficient customer protectionregulations 1
Barriers to aggregation of e ectricity consumers based ongeography or 0
affinity

* Shaded rows indicate barriers that spedficdly relate to the green market (and that can therefore be
targeted with “fadlitation efforts’) whereas unshaded berriers are those that impad the cmpetitive market
more broadly (and that can therefore be targeted with “market rules”).

To structure the following discusson, | separate the 15 market barriers into two
caegories: (1) barriers that | believe specificdly relate to the green market (and that can
therefore be targeted with green power fadlit ation efforts), and (2) barriers that seem to
affect the entire competitive dedric market (and that can therefore be targeted with

competitive market rules). The former are shaded in Table 5-1; the latter are unshaded.
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5,5 Rulesand Facilitation Effortsto Overcome Market Barriers

Given the eistence of market barriers to the development of the green power
market, as identified above, what do marketers believe can be dore to remove them or at
least minimize their impad? By definition, market rules and market facilit ation efforts
are forms of pubic pdlicy that can either reduce or enhance these barriers. A key goa of
the marketer survey was therefore to map the general market barrier concerns discussed
abowe into spedfic recmmendations on hav to structure mmpetitive market rules and
green paver fadlit ation eff orts.

Sedion 5.5.1reports on the survey and interview questions that emphasized
competitive market rules and that therefore target the unshaded market barriers listed in
Table 5-1. Sedion 5.52 reports on questions that focused on green power fadlit ation
efforts, and that relate to the shaded market barriers. Both sections are structured arourd
the barriers listed in Table 5-1, though Sedion 5.5.2 also dscuses a number of
renewable energy and green power padlicies that do nd diredly target any of the market
barriers but that might affed the green market. For each market barrier and associated
rules or fadlitation efforts, | supdy a brief review of the regulatory issue, report the
results from the survey and interviews, and where gpropriate provide some

interpretation d the results.

5.5.1 Competitive Market Rules

Table 5-2 provides a list of market rules that seem likely to impaa all eledricity
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marketers. The rules are divided into groups that relate to the market barriers discussed
abowe. As part of state and federa restructuring procealings, the design of these detail ed
rules is being established. Green powver marketers in this survey were asked to rate each
rule on a 5-paint importance scale, where “1” means that the marketer believes that the
rule is “valuable” for their business (but far from esential) and “5” means that the
marketer believes that the rule is “essentia” for their business Respondents could also
indicate oppasition to a rule.*® Table 5-2 shows the frequency distribution of the results.
Several open-ended questions were used to probe for details regarding marketers
attitudes toward specific market rules. | begin my discusson d these results by focusing
on the market barriers (and the assciated market rules) ranked as “most serious’ by the
largest number of marketers. default service pricing, customer education, potraded
dired accessphase-ins, dired accessprocessng, and stranded assets. | then cover barriers
and rules regarded by marketers as less important: market power, urbunding, power

poding, customer protection, and customer aggregation.

%> Note that the scde used is not a standard 5, 7, or 10-point Likert-type scade for measuring opinion. |
chose the 5-point positive importance scde, with the single option for oppasition, because | was largely
attempting to distinguish among positive ratings of different passble paicies—I was not attempting to
distinguish among the strength of oppasition towards a padlicy.
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Table5-2. Relative Ranking of Market Rules: Survey Results

My My company My company|
Market Rules Affeding al Marketers | company [believesthis believesthis
opposes [ruleis ruleis
thisrule (‘valuable’ “esential”
1 2(3]4 5
LOW COST OF UTILITY DEFAULT SERVICE
Establi sh default utili ty service rates that provide 0 0 0123 5
sufficient margin to encourage entry of competitive
suppliers
DIRECT ACCESS PROCESSNG AND SERVICE FEESTHAT ERECT BARRIERS FOR NEW
PARTICIPANTS
Minimize charges for noncompetitive services 0 0 0|02 8
impaosed by eledric utiliti es on marketers (e.g.,
costs for customer switching)
Allow use of load profiles for smaller residential 1 1 0|02 6
and commercial customers
Uniformity and consistency acrossutility service 0 0 112]4 3
territories for data transfer protocols, dired access
servicetariffs and agreements, metering and hilli ng
requirements, and ather rules
Parity between marketers and utili ties with respec 0 1 111])1 5
to oHigations, rights, and charges for hilli ng,
metering, data transfer, service agreements,
avoided cost credits, customer contrads, etc.
Require utiliti esto rapidly processdired access 1 1 1121 4

service requests

PROTRACTED DIRECT ACCESS PHASE-INSTHAT FAVOR LARGER CUSTOMERS

If adired accessphase-in exists, al ow residential 0 4 0|1]|2 3
customersto recaeve choice on the same schedule

as other customer classes

Full dired access on adate cetain without dired 1 1 2131 2
accessphase-ins

LACK OF CUSTOMER EDUCATION ON RETAIL CHOICE

Funding for broad-based, nond scriminatory 0 3 1(1(1 4
customer education on retail choice

STRANDED COST RECOVERY

Establi sh incentives for stranded cost mitigation by 0 1 Of1]5 3
eledric utilities

Remver stranded costs via astable caits/kWh 1 2 oOf1]3 1
charge, not a charge that depends inversely on the

power exchange deaing price

Require stranded costs to be recovered in a short 1 2 013|121 2
period d time

Lessthan 100% recovery of stranded costs 4 1 1[10]2 2




Table 5-2. Relative Ranking of Market Rules: Survey Results (continued

My  |My company My company

Market Rules Affeding adl Marketers | company [believesthis believesthig

opposes [ruleis ruleid

thisrule [*valuable” “esential”

1 2(3]4 5

MARKET POWER OF ELECTRIC UTILITIESAND THEIR AFFILIATES

Credion of an independent system operator 0 0 111|565 3
Utili ty divestiture of generation assts 1 0 0|23 3
Restrictions on uility affili ate marketing in their 5 1 0|0|0O0 4

parent utility serviceterritory and/or their use of
the utili ty name and logo

Regulations that require sharing of customers that 3 2 111]2 1
choase not to switch suppliers (i.e., creaion of
multi ple default service providers)

INSUFFICIENT UNBUNDLING OF REVENUE-CYCLE SERVICES

Full and fair unbundling of billing services 0 2 1121 4

Full and fair unbundling of metering services 0 2 2122 1

POWER POOLING STRUCTURES THAT DO NOT ALL OW DIRECT BILATERAL
CONTRACTS

Bilateral trading market structure e oppcsed to a 0 2 0|33 3
poding structure

LACK OF SUFFICIENT CUSTOMER PROTECTION REGULATIONS

Establi sh marketer credit requirements during 1 4 2131 0
marketer registration process

Establish a ade of conduct for all marketers 2 1 112](3 1
during marketer registration processat PUC

Independent verification of customer ordersto 1 5 111]2 0

switch eledric providers

BARRIERS TO AGGREGATION OF ELECTRICITY CONSUMERS

Removal of barriersto geography and affinity- 0 5 1121 1
based aggregation of customers
Allow locd governmentsto act as default service 7 2 111]0 0

providers without a positive dedaration by ead
customer (customers could opt out)

Low Cost of Utility Default Service In many states, incumbent electric utiliti es (now

cdled utility distribution companies, or UDCs) provide “default” generation service to
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customers that choose nat to switch suppliers. If a austomer switches supgiers, the
generation comporent of the default service priceis subtraded from the overall UDC
rate. If billing and metering services are not unbunded, marketers must therefore
compete with the default generation price

Relative to “big ticket” isues such as dranded costs, the default utility service
price has received littl e dtention, urtil recently, in the restructuring literature (Rohrbach
1999,Nogee ¢ a. 199). However, Table 5-1 shows that marketers regard low default
service prices as perhaps the most serious barrier to the development of a robust,
competitive market. Given the high costs of acquiring and servicing small customers,
marketers can only offer pricesavings if they can procure electricity at a st sufficiently
below the default price to cover their retail margin (Talbat 199). Marketers will be hard
presed to compete against a default service provider with a low generation pice
(Regulatory Asdgstance Projed 1999. As a result, customer switching and marketer
competition will be depressed and price premiums for green products can be expeded to
rise.

Not surprisingly, then, as shown in Table 5-2, al of the green marketers surveyed
strongly suppat establi shment of default service prices that provide sufficient margin to
encourage entry of competitive supgiers. Interviews with marketers along with a review
of regulatory fili ngs also indicate that setting the default priceis considered by marketers
to be the most important regulatory decision affeding the green market. Respondng to an
open-ended survey question, marketers sy that regulators dhoud establish default
generation prices at levels that exaed the prevaling wholesale ast of generation,

therefore incorporating some of the retaili ng costs (e.g., administrative wsts, overhead,
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marketing, and profit) that supgiers face when serving the retail market.

Direct AccessProcessng and Service Feesthat Erect Barriersfor New Participants.
Ancther critical market barrier identified by marketers is direct access processng and
service fees that ered barriers to new market participants. Marketers generdly fea that
UDCs may have an incentive to impede austomer switching. As a result, marketers
strongly endorse a number of rules, listed below in order of decreasing importance, to
reduce entry barriers and incresse austomer switching (see Table 5-2). Most marketers

believeit esential to:

. Minimize the darges for noncompetitive services imposed by UDCs on

marketers, which include direa accessprocessng fees aswell as charges for other
services that the UDC must provide (customer usage information requests, credit
chedks, etc.). In California, for example, the UDCsiinitially proposed dred acess
service fees of $5-24 per customer, a significant cost in a low-margin business
Partly in resporse to the ancerns of marketers, the California Public Utiliti es

Commisgon cedded nad to al ow noncompetiti ve servicefees.

. Allow use of load profiling for smaller customers because red time metering is

prohibitively expensive for most of those austomers. Load profiling allows
customers to continue to use eisting eledric meters. Marketers believe that
requiring the purchase of red-time meters would dramaticdly reduce switching

by smaller customers.
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. Require uniformity and consistency across utility service territories for data

transfer protocols, direct access ®rvice tariffs and agreements, metering and
billing requirements, and aher rules. Many marketers exped to compete in
multiple jurisdictions and dfferences in rules aaoss these jurisdictions can
increase product development and marketing costs. Consequently, to the extent
possble (where there ae no major technical limitations), marketers believe that
operational rules srodd be simple and wiform aaoss rvice territories and

perhaps even state bourdaries.

. Establish parity between marketers and uiliti es with resped to oligations, rights,

and charges for hilling, metering, data transfer, service agreaments, customer
information and load data, avoided cost credits, etc. Because the roles and
resporsibiliti es of the UDC and the marketer are fundamentally different, full
parity is neither desirable nor feasible. Nonetheless marketers believe that
regulators shoud be particularly wary of market rules propaosed by utiliti es that

ered unequa and kburdensome requirements on marketers.

. Require utilities to rapidly process dired access srvice requests to reduce

bottlenedks and ensure that customers are switched to new energy service

providers as quickly as posshble.

Protracted Direct AccessPhase-insthat Favor Larger Customers. Some states, such

as California, proceaded rapidly toward full dired access others, such as New York,
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have phased dred-access in ower time. The merits of retal competition pilot programs
and plese-ins have been guestioned by some industry observers (Landon and Kahn
1996, and the mgjority of marketersin my survey prefer arapid transition to competiti on
with certainty regarding the timing and scale of market access

A large number of marketers identified protraded dred acacess phase-ins that
favor larger customers as one of the “most serious’ barriers to the green market.
However, marketers' resporse, though pasitive, is not as grongly supportive as expeded
for two pdicies that addressthe problems of a lengthy dired-accessphase-in (see Table
5-2). The first, a requirement that full dired access be established on a date cetain
withou a phase-in, is not deemed “essential” by most responcents. The seand giving
residential customers dired accesson the same schedule & larger customers if a phase-in
must exist, is also favored bu not identified as essential by most marketers. A common
theme expressed by many marketers in foll ow-up interviews was that, because of the low
expeded profit margin for any individual residential customer, high customer aajuisition
costs can easily absorb pdential profit oppatunities. Phase-ins and gl ot programs do nd
generdly provide acost-efficient way to contad customers; mass media outlets are nat
eff ective for reaching only the few customers that are digible to switch supdiers under a
phase-in o pilot program. Because the primary source of revenue for green sales is
expeded to come from residential customers, phese-ins that favor larger commercial

customers are viewed by many as particularly objectionable.

Lack of Customer Education on Retail Choice. A fundamental assumption embedded

in the cmpetitive-market model is that buyers and sellers have acessto adequate and
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reliable information. In the competitive dedricity market, most residential customers are
not be accustomed to making eledricity supdy dedsions and may not be avare of the
oppatunities that restructuring presents. Withou effedive elucaion efforts, it is often
argued, residential customers may be reluctant to exercise their choice of providers
(Costello and Graniere 1997). Accordingly, most U.S. states that are proceealding with
restructuring have established education campaigns.

Consistent with the literature, as shown in Table 5-1, green marketers beli eve that
ladk of customer educaion regarding retail choice is a key market barrier. Moreover, as
shown in Table 5-2, the a&<ciated pdicy resporse, fundng for broad-based,
nondscriminatory customer educaion o retail choice is suppated by al of the
marketers. Not surprisingly, marketers that identified ladk of customer educaion as a
“most serious” market barrier tendto give higher ratings to the associated policy resporse
in Table 5-2. Curioudly, there gpears to be some divergence on the perceived value of
these programs, with clusters of marketers on both ends of the 5-paint scale. Based on
interviews, it appears that this differencein opgnionisrooted in dfferent perspedives of
the relative value of pulicly funded versus marketer funded education efforts. A review
of regulatory fili ngs, for example, shows that some marketers are leery of publicly funded
campaigns because of concerns that incumbent utiliti es will have unduwe influence over

the messages diseeminated.

Stranded Cost Remvery. Perhaps the most contentious and widely analyzed asped of
the restructuring process has been recvery of stranded costs, the dove-market, sunk

costs of past utility investments (see for example, Hirst, Baxter & Hadley 1997). Though
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full recovery of such costs is occurring in most U.S. states, the conwventional wisdom
among competitive suppliers as ®e in the trade pressis that 100% reavery poses a
substantial barrier to entry.

The marketer survey uncovered widely divergent and more subtle views on the
effect of stranded cost recovery. Six marketers ranked stranded cost recovery as a “most
serious’ barrier, yet, as shown in Table 5-2, these same marketers (most of whom are
unaffili ated with eledric utiliti es) provided orly modest suppat for a rule that would
disallow remvery of some portion d these msts. Marketers that are dfiliated with
utiliti es generally oppase disall owing recvery of stranded costs. Though it goes against
the standard rhetoric of marketers, these resporses siggest that the percentage of stranded
costs reamvered may not be the source of the stranded-cost market barrier or a major
hindrance to the development of a competitive market. This propasitionis also receiving
Increasing support in the academic literature (Joskow 1996, Tye and Graves 1996. After
al, stranded costs are sunk costs and can be remvered through a norbypassable darge
imposed on al customers, whether or not they switch supdiers. This type of cost
recovery shoud na fundamentally affed the ability of supdiers to offer savings that
reflect true eonamic efficiency advantages. with o withou stranded cost charges,
competitionis primarily restricted to electricity generation and customer services.

In order to better understand the nature of the “problem” from the marketers
standpant, an open-ended question in the survey asked marketers how they would design
stranded cost reavery medhanisms. Again, few concerns were raised abou the overall
level of stranded cost recovery. Instead, concern was primarily focused on designing the

reavery mecdhanism to provide sufficient incentives for cost mitigation, to minimize
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entry barriers, and to not depress the default utility service price In fact, as $.own in
Table 5-2, the mgority of marketers agree in general on the design of the rewmvery
medhanism: establi sh incentives for stranded cost mitigation to minimize the overall cost
burden, recover costs via a stable cetskWh charge rather than one that varies based on

the market clearing price of eledricity, and require these wsts to be recovered rapidly.

Market Power of Eledric Utilitiesand Their Affiliates. Market power is the aili ty of
onefirm or aset of firmsto profitably maintain prices above mmpetitive levels (Costello
and Rose 1998. If incumbent eledric utiliti es and their affili ates can exercise market
power, they may be ale to stifle competition and restrict the entry of other competitive
supgdiers to the market. Many studies have documented evidence of market power in
eledricity markets and have modeled the likelihood d market power under different
market structures (Wolak, 1998,Rudkevich et a. 1998,Newbery 1995,Borenstein et al.
1995.

Given the breadth and depth of this reseach on and experience with market
power, | expeded it to be of concern to green power marketers. | was therefore somewhat
surprised that the market-power barrier was nat regarded by marketers to be & serious as
those barriers discussed ealier. Nonetheless four of the 12 marketers did rate market
power as a “most serious’ barrier. More interesting, however, were the results presented
in Table 5-2. Spedfically, to overcome market power concerns, most green marketers
believe two front-end mitigation measures to be extremely important: the creaion d an
independent system operator (ISO) to control the transmisson system and mandatory

divestiture of utility generation assets. To a far lessr extent, some dso believe that
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incumbent utili ty service providers shoud na be allowed a guaranteed market share by
retaining the many customers who dedde not to switch providers, bu should instead be
required to share these customers, via random assgnment, auction, or some other
process Ancther market rule, restricting uili ty affili ate marketing in parent utili ty service
territories and/or their use of the utility name and logo, recaved mix results; this type of
rule has been off ered as a way to prevent utili ty affili ates from using their market paosition
to crede entry barriers. Of the 10 marketers respondng to this rule, four were in
oppaition and five found it “esential.” Those in oppaition were generdly utility
affili ates; those in support were not. So, athough geen power marketers are in general
agreament that market power is a thred, they agree on some but not al of the possble

market rulesto all eviate that threa.

Insufficient Unbundling o Revenue-Cycle Services. Competition in the retall
eledricity market is possble in two primary arenas. (1) eledricity generation and
ancill ary services, and (2) revenue-cycle services, including billi ng, metering, coll ections,
payment processng, and customer service. In order to promote competition in the second
areg services must be unbunded (Costello 1995. Because full unbunding would
compensate marketers for proving revenue-cycle services and expand the range of
services for which competition is allowed, it could mediate the impad of a low default
utility serviceprice; that is, marketers would have ancther oppatunity to compete against
the UDC, and a retail margin would be creaed. Unbunding would also reinforce the
relationship between the austomer and the provider of each service

One might therefore exped that insufficient unbunding of revenue-cycle services
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would pcse amajor barrier for marketers. The results presented in Table 5-1 suggest
otherwise; only two marketers identify insufficient unbunding as one of the “most
serious’ market barriers. Nonetheless as a market rule, full and fair unbundling of billi ng
servicesis highly ranked by many of the survey responcents, and comments by marketers
in regulatory proceedings consistently emphasize the importance of becoming a
customer’s primary point of contact. Because residential customers in particular are
unlikely, in the nea-term, to benefit from sophisticaed metering services, the unbunding
of metering is generally suppated bu at a modest level. Thus, athough unbundi ng does
not appear to be perceved as a aiticd market barrier or high near-term priority, all

marketers support expanding the range of services for which competitionis al owed.

Power Poding Structures that Do Not Allow Direct Bilateral Contracts. A
fundamental debate has occurred in many jurisdictions on haw to structure bulk power
markets (Kahn and Stoft 1995, Hartman and Tabors 1998. Some suppat a mandatory
spot-market pod (Garber et a. 1994); others (including most marketers) champion a
“physical” bilateral trading regime, which they claim will i ncrease marketers' flexibili ty
(Levin 1995.

Although many marketers have vocdly opposed a poding-based structure,
surprisingly, the green marketer survey suggests that the structure of the bulk power
market may be important but is not esential to the development of the green market. As
shown in Table 5-2, a bilateral trading structure is preferred by all respondents but was
rated “esential” by just three of 11 marketers. In an additional question, six marketers

stated a preference for a bilateral structure, six for a hybrid o the bilatera and pod
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models, and nore preferred the pod-based model. Responses to an open-ended question
reved that suppat for the bilateral or hybrid models is based ona perception that these
structures offer the gredest flexibility to marketers, and that pods will evolve naturally
when and where needed. Yet just two o the green marketers aurveyed felt that a poding
structure that did na alow “physicd” bilateral contracts would be a “most serious’

barrier to their business

Lack of Sufficient Customer Protection Regulations. Consumer advocaes often pant
to ather restructured industries to illustrate the regulatory vigilance required to proted
customers (Stutz et al. 1996. Consequently, eledricity regulators have established
customer protection regulations ranging from marketer registration, to licensing
requirements, advertising guidelines, credit requirements, and customer disclosure,
privacy, and dsconnedion obigations (Alexander 1998.

Despite mncerns by consumer advocaes, ladk of customer protedion regulations
Is considered a serious barrier by just one green marketer (see Table 5-1). Table 5-2 lists
three rules that regulators could implement to enhance astomer protection: marketer
credit requirements, mandatory codes of conduct, and independent verificaion d
customer orders to switch suppiers. Marketer reaction to these rules is lukewarm at best.
Based on interviews with marketers and a review of regulatory filings, it appeas that,
whil e the need for minimum customer protedion regulations is adknowledged, marketers
are concerned that poorly designed regulations could add significantly to the st of
doing business inhibit the development of new products and services, and reduce

customer switching. Interviews also revealed a desire to limit customer protedion
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regulations to circumstances where the possbility of marketer abuse is likely to be
highest, and to carefully balance tradeoffs between more stringent regulations and the

establi shment of barriers to market entry.

Barriers to Aggregation of Eledricity Consumers Based on Geography or Affinity.
Certain types of customer aggregation have the potential to increase the benefits of
restructuring for smaller consumers (Stutz et a. 1996.%° Proporents of aggregation,
espedaly when it is dore by a locd government, also contend that electricity supdy
choices made by a group o citizens colledivdy are more likely to refled social and
puldic concerns and therefore to include renewable energy, than deasions made by
individud consumers (Asmus 1997). One way to encourage @nsumer aggregation is to
alow locd governments to aggregate residents on an “opt-out” basis (Ridley 1997); for
example, Massachusetts law allows aggregation by locad governments, in effed giving
governments default provider status.

Interestingly, no marketer identified barriers to aggregation as a “most serious’
market barrier. Moreover, as shown in Table 5-2, the removal of barriers to aggregation
recaved limited suppat. Finaly, a market rule that would allow locd governments to
aggregate dtizens on an “opt-out” basis was oppaosed by seven of the 11 marketers. In
some respects, these negative results are not particularly surprising. In marketer

interviews, for example, | learned that local-government aggregation, espedaly on an

6 Aggregation can reduce the cost of attrading customers, increase the buying power of the aygregated
group, and deaease the seach costs and information barriers that a austomer faces when seleding among
offers.
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opt-out basis, is frequently viewed as a potent competitor to existing retail green power

marketers, which are required to attrad customersindvidually.

5.5.2 Green Power Market Facilitation Efforts

Unlike competitive market rules, which affea all retail supdiers of electricity,
green power fadlitation efforts are intended to dredly encourage the customer-driven
market for green power and/or to broadly promote the market for renewable energy.
Market facilit ation efforts target the shaded “market barriers’ identified in Table 5-1.
Table 5-3 provides a list of prominently discussed green power fadlitation efforts,
divided into groups that relate to the market barriers in Table 5-1.*” Green marketers in
my survey were aked to rate these facilit ation efforts on a five-point importance scde,
with the option of stating oppasition to ead effort. Table 5-3 shows the frequency
distribution d the results. As before, | asked a number of additional questions to gather
detail s regarding specific pdicies.”® In discusing the results, | focus first on market
barriers (and associated fadlitation efforts) that were viewed as “most serious’ by

marketers.

" For the purposes of this survey, | chose not to include indired forms of fadlitation efforts such as air
emissions regulations, carbon taxes, etc.

8 One general finding from the table is that most fadlitation efforts are oppcsed by at least one or two
green marketers. Becaise the marketers are not a homogenous group, the same fadlitation efforts are
unlikely to be equally important to each marketer. Nonetheless it is somewhat puzzling that fadlitation
eff orts that would clealy pasitively impad the green power businessare oppased. In some cases, it appeas
that the marketers are providing broader corporate paositions rather than positions gedfic to their green
product line.
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Table 5-3. Relative Ranking of Market Facilitation Efforts. Survey Results

and green power products

My My company My company
Market Facilitation Effortsthat Differentially || company | believesthis believesthis
Affed Green Power Marketers opposes | effortis effort is
thiseffort || “valuable’ “esential”
1 2134 5
LACK OF EXISTING RENEWABLE ENERGY PLANTSTHAT AREABLE TOSELLTO
MARKETERS
Renewable energy projed siting and permitting 2 2 2121 3
procedures that all ow for more rapid
construction of renewable projeds
Incentives for the restructuring and buy-out of 1 3 4111 2
existing renewable energy qualifying fadli ty
(QF) contrads
LACK OF CUSTOMER EDUCATION ON RENEWABLE ENERGY
Publi cly-funded education on renewable energy 1 4 1({0]|4 2

PENALIZE RENEWABLE GENERATORS

TRANSMISSION PRICING, ANCILLARY SERVICES, AND BIDDING RULES THAT

green power marketing

Fair payment to generators that provide T&D 0 3 212]|5 0
suppart benefits (e.g., locd PV)

I SO/bidding rules that do not penalize 3 1 1({3]3 1
intermittent generators and small generators

Ancill ary service costs that do not penalize 3 1 1(4]1 2
intermittent, low cgpadty fador generators

Transmission pricing rules that do not penalize 3 1 1(4]2 1
intermittent, low cgpadty fador generators

Transmission pricing rules that do not penalize 3 2 2121 1
generators locaed far from load

Credion of arenewables-only power pod 3 3 1({3]1 1
NO MANDATORY FUEL SOURCE AND/OR EMISS ONS DISCL OSURE

Mandatory disclosure of fuel mix, emissons, 1 1 313]|1 2
and/or pricing and contrad terms information

INSUFFICIENT DEFINITION(S) OF GREEN POWER

Third-party certification of green power 0 2 2113 4
products

Product or company endorsements by 0 2 1({3]3 3
environmental groups

State-level (PUC or legidative) definition of 3 2 2122 1
“green” power

Expansion of FTC green marketing guidelinesto 2 2 412 |2 0
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Table 5-3. Relative Ranking of Market Facilitation Efforts. Survey Results

(continued)
My My company My company
Market Facilitation Effortsthat Differentially | company | believesthis believesthis
Affed Green Power Marketers opposes | effortis effortis
thiseffort || “valuable”’ “esential”
1 5
OTHER GREEN POWER MARKETING FACILITATION EFFORTS
Monetary production incentives or rebatesto 1 1 2
customers that purchase green pawver
If adired accessphase-in exists, alow 2 0 3
immediate acceasfor all customersthat are
willing to purchase a cetain percentage of
renewable energy
Government purchases of green power 2 1 0
Tax or financial production incentives and/or 1 2 3
low interest loans to renewable energy
generators
Net metering of customer-sited renewable 1 3 1
energy fadliti es
Allow customers to make renewables 5 3 1
contributions or purchases through their default
service provider
Establi shment of state or federal renewables 6 1 2

portfolio standards

Lack of Existing Renewable Energy Plants that are Able to Sell to Marketers.

Existing renewable faaliti es are frequently able to sell eledricity to marketers at lower

cost and with more favorable terms than are new renewable plants. Consequently, in the

nea term at least, most green power marketers exped to use alarge amount of existing

generation in their product offers. In some regions, however, renewable generation is

limited; even where supply is available, much of it istied upin long-term contrads with

utiliti es.

Table 5-1 shows that alack of existing renewable plants that can sell to marketers

isviewed as a criticd market barrier; six of 12 responcents designate it as “most serious.”

Detailed results from the marketer survey, however, suggest that this barrier may not
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have aclear-cut regulatory remedy. One posshility would be to provide incentives for the
restructuring and huy-out of existing nonili ty renewable contrads — the current contrad
restructuring process is complex and time onsuming. As down in Table 5-3, this
approad is looked uponsomewhat favorably by most of the marketers. Not surprisingly,
marketers drongly affili ated with a utility (and therefore perhaps skepticd of the mntract
buy-out proces9 generally ranked this green power facilit ation eff ort rather low whereas
noreffili ated marketers ranked it higher. Another regulatory approach would be to speed
up the processof siting and permitting rew renewable fadliti es, thereby all owing new
projeds to come on-line more rapidly than is traditionally the cae. This approach is also
suppated by the bulk of the marketers. Neither of these regulatory strategies is given the
highest priority by most marketers, however. In addition, many of the marketers that
rated lack of renewable supdy to be a“most serious’ market barrier did not rank either of
these green power market faalit ation eff orts highly. | therefore infer that marketers may
not see ether faalitation effort as a dear remedy to the market barrier. In interviews,
marketers noted that even with incentives for contrad buy-outs and a more rapid permit
and siting process there is dill likely to be atime lag between the opening d the market

and the avail abili ty of generation.

Lack of Customer Education on Renewable Energy. Althowgh they have met with
varying levels of success, pulicly funded educaion campaigns, from recycling programs
to “say no to drugs’ campaigns, have been and are often undertaken (Weiss and
Tschirhart 1994). In additionto offering general educaion onretail choice, pdicymakers

shoud aso fund educaiona efforts geaficdly targeted at green powver acwrding to
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some renewable-energy advocaes. After al, market research sometimes finds that
individuals are poaly informed abou the source of their eledricity supdy, are mncerned
abou the reliability of renewables, and may not diredly link their eledricity use to
environmental harm (Moskovitz & a. 199§. Some states, such as California, have
arealy establi shed renewable energy educaion programs.

The market barrier results shown in Table 5-1, as well as the results presented in
Tables 5-2 and 5-3, show that marketers generaly believe that broader educational eff orts
on retaill choice shoud be the first priority but that programs targeted spedficdly at
renewable energy could aso be an effedive use of pulic funds. Five marketers view
ladk of customer educaion onrenewable energy as one of the “most serious’ market
barriers. Interestingly, though most marketers suppat pubicly funded educaion
campaigns on renewable energy (see Table 5-3), as with broader campaigns on retall
choice there is a divergence in the perceved importance of these dforts; there are
clusters of marketers on bah ends of the five-point scde. This result may refled a
difference of opinion among marketers on the relative value of pubicly funded versus
marketer-funded campaigns (asimilar debate existsin the acaemic literature — see Weiss
and Tschirhart (1994 — onthe dfedivenessof pulicly funded information campaigns).
The five marketers that ranked lack of customer educaion as a “most serious’ barrier

also ranked the associated green power fadlit ation effort highly.

Transmisson Pricing, Ancillary Services, and Bidding Rules that Penalize
Renewable Generators. The pricing of transmission service the provision d ancill ary

services, and the rules and procedures for ISO/bidding are eadh the subject of significant,
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ongoing reseach. However, concerns have been raised that these operational rules could
(unintentionally or deliberately) penalize some forms of renewable energy relative to
more traditional generation sources (Stoft et al. 1997, Ellison et al. 1999.%°

The literature suggests that the combined impad of these operational “penalties’
may be to dramatically increase the dfedive cost of renewable energy (Ellison et a
1998. As a result, 1 expeded that the design of these operational details would be of
paramourt importance to green marketers. Surprisingly, the survey results did na fulfil|
this expedation. Transmisson pricing, ancill ary services, and ldding rules that penalize
renewable generators was deemed a “most criticd” barrier by just three marketers.
Moreover, as diown in Table 5-3, three marketers consistently oppcsed fadlit ation
efforts that would aleviate operational penalties. These respordents appea to reflea
corporate interests that go beyond the sale of green power, however, and eat o these
companies is grongly affiliated with larger utility parents for whom green power sales
areonly asmall portion d business Though the remaining nine marketers were generally
suppative of pdlicies to aleviate operational penalties, the degree of suppat varied
widely, and few viewed such fadlit ation efforts as esentia. Overal, these dforts are
apparently viewed as somewhat less important than | expeded based on a literature

review.

“9 For example, firm transmission service has historicaly been sold on a take-or-pay basis, meaning that
generators must reserve transmission cgpadty in advance and pay for what is reserved regardless of how
much eledricity is adually transmitted. Thus, because of the intermittent nature of solar and wind power,
these generators typicdly pay for transmisson that is never used. Similar issues exist in the pricing of
ancill ary services. Moreover, becaise renewables are often located some distance from load centers,
renewable generators often incur additional distance-based transmisson costs. Distributed generation
fadlities, which can provide transmission and dstribution (T&D) suppat benefits, are frequently not
remunerated for these services. Finaly, if ISO/bidding and dispatch rules penalize generators for not being
ableto predsely estimate future deliveries, intermittent generators will be further disadvantaged.
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No Mandatory Fuel Source and/or Emisgons Disclosure. Academic literature shows
that private firms do nd aways have incentive to provide accurate, reliable, and easily
comparable information onproduct offers (Akerlof 1970,Bedes et a. 198). Indedl, in
the rush o businesses engaging in environmental marketing during in the late 198G and
ealy 199G, concerns increased regarding the truthfulnessof green claims. These isaues
have recently spilled ower to the green paver arena where many environmental claims
have been criticized as misleading and/or fraudulent (Rader 1998). In part because of
these mncerns, governments have taken an increasingly adive role in impasing
disclosure and labeling requirements to enhance the quantity and quality of consumer
information. For green power, mandatory disclosure and labeling of fud mix, air
emisgons, and pricing is frequently argued to be vital for customer protection. Disclosure
will not only benefit customers, according to its proporents, bu will also help legitimate
suppiers validate daims abou the sources of their energy suppy (Holt 1997,Moskovitz
et a. 1997). Respondng to these aguments, a number of states have dready
implemented disclosure regulations for electricity marketing.

Despite these aguments, survey and interview resporses from marketers $ow a
positive but somewhat mixed readion to dsclosure requirements. Table 5-3 shows that
mandatory disclosure of fuel source, emisgons, and pricing is viewed positively by all
but one of the green marketers. When asked separately whether some form of mandatory
disclosure is criticd for fostering informed customer choice, 11 ou of 12 answered
affirmatively and, when rating the importance of different forms of disclosure on a five-

point scde, marketers chase fuel source disclosure @& most important (average rating =

17¢



4.3), followed by pricing and contrad terms (3.5) and air emissons (3.2). Although these
results suggest that marketers are generaly suppative of mandatory disclosure
regulations, such regulations are dealy not perceved to be esential. A ladk of fuel
source and/or emisgons disclosure was identified as a “most serious’ market barrier by
only two ou of 12 marketers, and as $rown in Table 5-3, marketers are evenly distributed
in their positive rating of disclosure acrossthe 5-point scde. The possble genesis of this

positive but not overly enthusiastic readionis discussed in Sedion 5.6.

Insufficient Definition(s) of Green Power. Though there is no single, unambiguous
definition d “green” power, pdicymakers may want to odefine this term to proted
customers from false and/or misleading advertising by marketers. Experience shows that
some marketers make mislealing clams about their products in order to attrad
customers. The Federal Trade Commisson's (FTC) green marketing guidelines, past
adions by attorneys general to thwart “green washing,” and a wide variety of
government-run certification pograms al suggest growing reaognition that the
government shoud play arolein defining green marketing terms.

One gproach to defining geen pover would be for the FTC to expand their
green marketing guidelines to apply diredly to green pover marketing terms. Ancther
approadh, which is aready being taken in some U.S. states, would have state PUCSs,
legislatures, and/or attorneys general define green power. Though such definitions may
play an important role in customer protedion, orly two o the green marketers believe
that ladk of green power definitions are a“most serious’ market barrier. Moreover,

though looked uponfavorably by most, neither of the two facilit ation efforts discussed
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abowve ranks particularly high relative to ather palicies; a number of marketers oppase or
give low pasitive rankings to these dforts. Although the two approaches are not mutually
exclusive, marketers appea to more strongly support a voluntary (rather than regulatory)
approacd to defining green power; endarsements by environmental groups and third-party
catifications of green power products are both viewed very positively by the marketers.
The vaue of cetification and endarsements has been actively debated (Abt Asciates
1994, Taylor 1958, Parkinson 1975,Laric and Sarel 1981, Phelps 1949. Nonetheless,
past reseach has fourd that certificaion efforts, if designed well, can help influence
product purchases, reduce astomer search costs, and spur supgdiers to compete in
offering environmentaly preferable products (Abt Associates 1993. Based on the
apparent value of these dforts to green marketers (and customers), a number of
environmental groups drealy endase particular prodwcts, and a green power

cetification eff ort has been launched in the U.S. (Rabago et a. 199§.

Other Market Facilitation Efforts. In addition to the green power fadlitation efforts
described above, which spedficdly target the market barriers discussed ealier, a number
of other pdlicies are under review by states that want to promote the green market
spedficdly and/or the renewable energy industry more broadly. Some of the most
important programs are listed in Table 5-3.

Table 5-3 shows that the perceived value of these dforts varies among marketers.
The mgjority of green marketers grongly favor two pdicies: (1) if a direct accessphase-
in exists, alow immediate accesfor al customers that are willi ng to purchase acertain

percentage of renewable energy; and (2) offer monetary production incentives or rebates
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to customers that purchase green power. These two efforts are generally rated as more
valuable than any of the other facilit ation efforts listed. Other programs that are widely
but less s$rongly supported include government purchases of green power, tax or
financia production incentives and/or low-interest loans to renewable energy generators,
and ret metering of customer-sited faciliti es.

Two facilit ation efforts are oppacsed by a number of the marketers. First, five of
the 12 marketers object to giving customers the oppatunity to make renewable
contributions or purchases through their default utility service provider. Thouwh such a
padicy would dofer the many utility customers that chocse not to switch supgdiers the
oppatunity to suppat renewable energy, marketer interviews revealed a concern that this
palicy would create adisincentive for customers to switch supgiers and could therefore
reduce ompetition. As aresult, this pdlicy is viewed as a mmpetitive threa by a number
of the green marketers. Second, although several of the marketers suppat the renewables
portfolio standard (RPS, which would require al eledricity supdiers to puchase a
fradion d their power from renewables, six of the 11 responcents oppcse this palicy.
The RPS it is argued by marketers, would restrict the avail abili ty of low-cost renewables
(which might all be absorbed by the RPS and could make it more difficult to
differentiate and sell a green product that exceels the minimum requirements imposed by
the RPS (because dl eledric supdiers could clam to med the minimum renewables

requirement).



5.6 Key Research Findings

Based on the detailed results described in the previous sdion, it appeas as if
green marketers are particularly concerned that policymakers will provide incumbent
utiliti es “undwe” competitive alvantages, therefore restricting the entry of and market
oppatunities for aternative supgiers. They aso worry that regulators will make
seamingly benign pdicy-design deasions that will , urwittingly or nat, stifle development
of the green market. These and other fundamental concerns are reflected in the four

general research findings highlighted below.

1. Marketers Bdieve that Profitable Green Power Markets will Only Develop if

a Solid Foundation of Supportive Market Rules and Facilitation Efforts Exists: In

undertaking this reseach, | presumed that pulic padlicy deasions would pay arole in
shaping the green powver market. Given the nature of the replies to the survey, | conclude
that green powver marketers grongly agree with this premise. The large number of
“esentia” ratings in the marketer survey, for example, show that green marketers believe
that their markets will require suppative pubic pdlicies and that the existence of green
marketing opportunities does not eliminate the need for pdlicy. Marketer interviews and a
review of regulatory filings balster this contention. Moreover, athough marketers hold
strong convictions abou which forms of palicy would be most valuable (seebelow), they
do nd uniformly express a preference for asingle, “optimal” approacd to encouraging the
green market. Instead, the survey results show that a wide variety of competitive market

rules and green power facilit ation eff orts are believed to be important. | also olserve that
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many marketer concerns focus not on the doice of palicy mechanism but on the spedfic
detail s of the mechanism. For example, marketers’ fear regarding stranded costs focuses

on the design of the recovery mechanism rather than the magnitude of the cost recvery.

2. Marketers Consider Establishing Price Competition and Encouraging

Customer _Switching as First Priorities: | find that marketers' single most pressng

concern is that the competitive market rules be designed in ways that encourage overall
price mmpetition among supgiers, thereby promoting customer switching. Establishing
spedafic green pover facilitation efforts is a secndary concern. Evidencefor this finding
can be found in regulatory filings, interview results, and resporses to the marketer
survey. Of the market barriers rated as “most important” by marketers, for example, five
of the top six broadly affect the competitive market and are therefore targeted with
market rules (see Table 5-1). (Those barriers that might be targeted with fadlit ation
efforts generally ranked as lessimportant.) As discussed in detall earlier, setting the level
of the utility default service price, which has the most dired effect on the viability of
price ompetition, is regarded by marketers as the single most important regulatory
dedsion. Marketer responses to ather market rules, including thase focusing on customer
educdaion, dred aacess processng and phase-ins, stranded costs, customer protedion,
and unbunding, also relate to encouraging [rice competition and customer switching. In
interviews, marketers ssemed particularly concerned that customer inertia and advantages
held by incumbent utilities may mean that yeas will pass before the mgority of
residential consumers awitch from their locd utilities. An ability to offer savings to

customers that switch is viewed as the best way to bredk down this barrier; marketers

181



believe that their success in selling green products relates most diredly to the amourt of
competition and customer switching in the market as a whole (Counthan 1999. In this
sense, concerns of green marketers appear rather similar to those of all marketers

(Eledric Power Suppy Association 1999.

3. Marketers are Somewhat Leery of Government-Sponsored or M andated

Public Information Programs:. Some market rules may diredly increase the level of

“green” sales whereas other (“information besed”) regulations are intended to enhance
the veracity of green claims and the environmental value of green dfferings. Marketers
strongly suppat rules that increase green sales. My research has, however, uncovered
some difference of opinion ower the seand class of pdicies. On ore hand, as evidenced
by their generally positive resporse to dsclosure, certificaion, and environmental
endarsements, marketers reagnize that some information requirements are neeled,
perhaps refleding Porter’s (1980 premise that supgiers have an interest in ensuring that
substandard marketing pradices do nd poison the eintire market. On the other hand,
mandatory disclosure is not uniformly hailed as an esentia palicy, and governmental
definitions of green power are not viewed with grea enthusiasm. Based on marketer
interviews and a review of regulatory filings, this wariness appeas to come from two
sources. First, experience shows that some marketers find it worthwhile to offer inferior
products and make misleading environmental claims to maximize short-term profits;
these marketers may be concerned that information regulations would restrict these
pradices. Seand, marketers appear to be deely concerned abou the down side of

poaly designed and implemented information programs, which could restrict the size of
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the market by making green products prohibitively expensive. For example, the most
criticd element of disclosure, from the marketers perspective, does not seem to be
whether or nat it is required bu rather whether the disclosure system is designed to be
pradicd, reasonably inexpensive, and free of administrative burdens that might
unintentionally interfere with green market operations (Renewable Energy Alliance

1998.>°

4. Marketers Often Oppose Three Spedfic Renewable Energy Policies that May

Have Negative | mpacts on their Profitability: Public pdlicies can faalitate, augment,

or replace certain types of private exchange (Harris and Carman 1984. The magjority of
policies considered in this chapter fadlitate voluntary transadions between green
marketers and customers. Some palicies covered, havever, suppat renewable generation
more directly and therefore only affect the existing green market in a seandary fashion.
Although marketer response to pdicies that faalit ate marketer-customer transadions is
often resoundngly positive, survey respornses 10w a more negative reaction to some
pdicies that do nd spedficdly target the development of green markets. Evidence
presented earlier shows that most of the marketers suppat certain pdicies direded at
renewable generators, such as tax incentives, financial suppat, and ret metering. At least

three padicies, however, are oppcsed by a number of marketers: (1) alowing locd

%0 Another example mmes from the response to green power definitions; private and nonprofit efforts were
favored over governmental ones. The primary reeson stated by the marketer’'s for their unenthusiastic
readion to governmental definitions is the potential down side if the definitions “overly restrict” the types
of resources and products that can be dassfied as green, thereby limiting innovation in product design and
reducing the avail ability of green resources. For example, if green definitions proceal on a state-by-state
basis, regional disparities could force marketers to design and market products gate by state rather than
using aregional strategy.
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governments to act as default service providers (7 of 12 marketers oppase this padlicy), (2)
enabling customers to make renewable contributions through their default providers (5 of
12 oppae), and (3) creding renewables portfolio standards (6 of 11 gpaose). Why are
some padlicies that support renewable generation perceved as valuable by the vast
majority of marketers while others are not? Marketer interviews suggest that the roct
causeisafea abou the inadvertent but potentially negative impads of certain renewable
palicies on the size of the green market and onthe marketers’ profitability. While many
forms of renewable energy pdicy are believed to be mnsistent with and indredly
suppative of the green market, in these threeinstances marketers fear that the enadment
of the padicy may reduce austomer demand for their green power products. Marketers
therefore beli eve that policymakers need to carefully weigh the intended benefits of these
paicies with their possibly negative mnsequences. In general, and ot surprisingly,
marketers are more strongly suppative of palicies that are compatible with the exsting
set of market ingtitutions and that fadlitate transadions between willi ng buyers and

sellers of green power.

5.7 Implications, Tensions, and Unanswered Questions

What implicaions can be drawn from these findings for those interested in
suppating the green market in order to capture the environmental benefits of
renewables? | have thus far avoided drawing these broad normative conclusions. After
al, this reseach prioritizes policy instruments from the perspedive of just one

stakehalder group. Poli cymakers, though, must make complex tradeoff s among numerous
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stakeholder interests and socia objedives. Therefore, | do nd attempt to identify an
“ided” suite of rules and fadlitation efforts here. Nonetheless | do believe that
marketers’ views can shed light onto how best to foster renewable energy via the green
market and how best to target incremental research adivities. This reseach has aso
helped urcover severa tensions among marketers' interests and the presumed interests of
other stakehdders (as expressed in regulatory filings and advocacy efforts). An
understanding of the disparity of interests can help advocaes and pdicymakers as they
consider programs to suppat renewable energy and the green market.

First 1 highlight three broad implicaions of this work for pdicy and reseach.

Although they are nat proven, these implications appea relatively uncontroversial:

. First, resporses of marketers suggest that the design of market rules and
fadlit ation efforts will not only affed but will play an absolutely criticd role in
shaping the size of the green market and the environmenta quality of the products
it offers. Thus, for those interested in seang the green market stimulate
development of renewables, and for those interested in reseaching green markets
more generally, significant consideration will need to be given to bah traditional
and rew forms of padlicy. There seems to be no escaping the role of pdicy in the
development of renewable markets. Importantly, this implication runs counter to
many modern debates (described in Sedion 52.2) that separate “padlicy” and
“market” approaches to commercializing renewables and that de-emphasize the

importance of palicy for the green market itself.
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Sewnd, it does not appea that there is a single, “optimal” approad to
encouraging the green market; neither marketers nor other stakeholders have
identified such a strategy. Moreover, many concerns expressed by marketers
emphasize detailled implementation issuies that arise during restructuring
procealings, na broader policy considerations. Just as al markets are
exceaingly varied and complex, apparently so are the instruments that might be
used to frame or modify thase markets. A heightened awarenessof the impads of
seamingly innocuous market design deasions therefore seams called for, and a
wide aray of rules and fadlitation efforts may need to be wnsidered by

palicymakers and green paver advocdes alike.

Third, perhaps the most important implicaion d this dudy is its siggestion that
green power proporents and researchers may want to place additional emphasis
on laying the basic foundation for retall (rather than wholesale) competition. The
emphasis on retal market design dffers from what has been emphasized in
acalemic discusgons of restructuring: wholesale market design and stranded
costs. It adso dffers from the eanphasis thus far in discussons of green power:
green powver facilitation efforts, but not competitive market rules. My findings
indicae that poicymakers and advocates sould consider expanding their
renewables-palicy todkit to include the detailed market rules that affed retall
competition. Rules that encourage overal price @mpetition and customer
switching, particularly default utility service prices, appea to deserve spedd

attention. Such rules diredly address marketers' fears abou the alvantages held
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by incumbent utiliti es and the barriers to entering the market.

These new insights into the green pover market are likely to be uncontroversial.
But, if paicymakers follow the marketers guidance on the design of spedfic padlicies,
will renewable energy use increase and will this incresse mwme withou saaificing the
interests of other important stakeholders (e.g., consumers, utilities, environmenta
advocaes)?

As noted ealier, many of the marketers detalled preferences are based ontwo
fundamental concerns. (1) the impad of advantages held by incumbent utiliti es on retall
competition and customer switching, and (2) the negative, unntentional effeds of
seamingly benign market design dedsions. These fundamental concerns are likely to be
shared by the mgjority of stakeholders interested in eledric industry reform. Thus, in
many instances the detailed preferences of marketers are likely to serve the interests of
other stakeholders and thus form a strong basis for palicy decisions. For example, setting
the default generation priceto refled a retall margin, educaing customers about choice,
reducing direct assess barriers, ameliorating market power, and unbunéing are dl rules
that most stakeholders (with the possble exception d utilities) would agree with on
principle. In fad, as argued by Michelman (1998, the design of these rules is
fundamental to the development of overal retal competition. Many of these rules also
appea consistent with the goa of stimulating renewable energy development. For
example, marketers believe that rules that stimulate price @mpetition and encourage
overall switching will maximize the number of green powver customers. Wiser et a.

(1999 show that this contention is grongly supported by empiricd evidencein four U.S.
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states, where variation in the number of switches to green power is linked to default
utility generation prices (and therefore to owerall switching adivity). Accordingly, if
policymakers respondto green marketers' concerns regarding these market rules, it seems
likely that green product sales will i ncrease.

In uncertaking the research for this gudy, however, | have identified three key
questions that address areas where marketers' preferences may not increase renewable
energy development and/or serve the needs of al stakeholders. In these instances, the
appropriate palicy resporse is uncertain. Because the focus of this gudy has primarily
been on marketers and becaise green markets continue to evolve, full answers to these
questions are not yet available. Nonetheless these questions are & the heat of most
current debates related to green markets and highlight important tensions between the

interests of marketers and those presumed to be held by other stakeholders.

1. To what extent should price @mpetition and customer switching be encouraged a
the expense of cost shifting? At a cetain pant, marketers preferences for increased
price @mpetition and customer switching begin to dverge from the interests of other
stakeholder groups. Marketers clearly have an interest in promoting rules that provide
not just parity with incumbent utiliti es but competitive advantage. Take the example
of the default utili ty generation price, the most important rule identified by marketers.
Though there is increasing agreement among a wide variety of interest groups that the
default price shoud incorporate some form of retal margin (Knight 1998, Nogee €
al. 1999, there is littl e consensus on the gpropriate magnitude of that margin (Kahn

1998. A high retail margin is typicaly supported by marketers becaise it promotes
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price  ®mpetition, lreaks down customer inertia, and encourages nea-term
competitive entry. Yet, a high margin is generally oppacsed by utilities and their
remaining customers because it entalls cost shifting and would reduce the utility’s
customer base. | have not yet heard a persuasive case for any particular standard of
“fair” or even “efficient” competition in these situations. More reseach is therefore
required in this area ad poalicymakers must delicately balance adesire to enhance
retail price competition (and in so dang increase green power sales) with a need to

minimize qst shifting.

. What requirements should be impased to ensure aedibility in green products and
marketing? Marketers preferences for certain information regulations may also
diverge from those of society. Marketers have astrong desire to expand green pover
sales. Presumably, though, the broader social interest associated with the green
market is in increasing renewable energy supdy and thereby creding net
environmental improvements. Increased green sales will only deliver on this promise
if green products are truly green and contain incremental renewables suppy.
Marketers, however, remain leay of information requirements, especially state- or
FTC-derived green paver definitions. This warinessmay be justified from a societal
standpant when the information requirements are so restrictive that they “unduly”
limit green power sales and therefore renewable energy supdy. On the other hand,
too much leniency may allow marketers to maximize sales of substandard products
that do little to increase renewable energy suppdy, a serious concern of most

environmental and consumer groups (Wiser et al. 1999. Unfortunately, as noted by
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Bedes, Craswell & Salop (198J), satisfadory principles for determining when and
how government ought to respondto consumer information problems have not yet
been developed. Consequently, while this gudy ill ustrates the need to consider the
impad of information requirements on product innovation, poduct design, and geen

power sales, the gpropriate scope of information regulations remains unclea.

. How should the green power market relate to broader renewable padlicies? A final
guestion fadng pdicymakers is how best to target pdlicy efforts: toward fostering a
customer-driven green market or toward renewable generators themselves. Marketers
generdly support policy toos that foster the green power market diredly.
Understandably, they are particularly concerned abou renewable padlicies that they
beli eve might negatively impad their profitabili ty. Interviews with ather stakeholders
make dear, howvever, that many renewable energy, consumer, and environmental
representatives doult whether the green market can succesdully support significant
quantities of incrementa renewable energy (Rader and Short 1998, Energy Center of
Wisconsin 1997. A focus on pdicies to foster the green market, they clam, may be
inefficient and may divert attention from more important palicies targeted diredly at
renewable generators. It seans evident therefore that, wherever possble, renewable
palicies soud be designed to at least not limit marketers’ oppatunities to dfer high-
quality green paver products. At the same time, enthusiasm for green marketing may
need to be dtenuated by aredistic understanding o its limits, and pdicy choices will
nat always be reducible to making existing green markets work better. The interadion

between green marketing and general renewable policies clearly remains afertile aea
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for further research and policy consideration.

5.8 Concluding Thoughts

It is too early to empiricdly estimate the likely size of the green market, or to
predict with predsion the aility of that market to deliver environmental benefits (Wiser
et a. 1999. As others have shown, consumer markets for green power canna be
expeded to fully satisfy broader environmental objedives (Rader and Norgaad 1999.
Nonetheless experience in bah regulated and deregulated contexts provides empiricd
evidencethat a niche market for “green power” may exist among eledric customers.

This gudy challenges the position, sometimes asserted in debates on green
consumerism, that profitable, sizable, credible markets for green powver products will
evolve naturally withou suppative pullic pdlicies. | have shown that marketers of green
power identify as vital a range of competitive market rules and green power market
fadlit ation efforts. Many green marketer preferences are wnsistent with those presumed
to be held by other stakeholders as well. | therefore anclude that even voluntary green
product markets are likely to require afoundation o suppative palicies.

Though the regulatory and legidative “rules of the game” are vitally important in
orchestrating the scope and rature of competition, Williamson (1998 notes that only
rarely dowindows of opportunity open in which broad reform of these rulesis possble. It
IS apparent that restructuring provides one of those windows in which broad reform is
possble. If padicymakers are to design the rules-of-the-game in ways that enable and

encourage the increased use of renewable energy via green power markets, there is not
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likely to be abetter time than the present.

Academic theory offers some insight into how to seled and design pdlicy
instruments for the green market, but there are limits to the use of existing theory for
palicy prescription. In this gudy, | have primarily used dred surveys and interviews of
marketers to uncover policy and research insights. From the marketer’s perspedive, |
have documented significant differences in the relative importance of palicy instruments
and have identified speafic palicy detail s that could impede the development of the green
market. It is hoped that my findings will add to an understanding of palicy-market
interadions and contribute to the development of sound pdicy toward green markets.

Designing the rules that will govern the dedricity market is a complex task,
however, requiring tradeoffs among competing and sometimes conflicting goals. Much
remains to be dore to develop systematic methods for seleding padlicies. | have therefore
identified areas where the interests of marketers and those of society might diverge,
pasing three questions to dired future research. Beyond cautioning that the devil truly is
in the detail s, | hope that the work presented in the preceding pages provides a framework
for padicymakers to begin targeting their efforts and dfers a fertile starting point for

subsequent research efforts.
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Chapter 6

Payment Preferencesand FreeRiding: Using
Contingent Valuation to Explore Willingnessto Pay for
Renewable Energy

ABSTRACT

There ae avariety of ways to suppat environmental public goods, including
renewable energy. This chapter uses contingent valuation (CV) to explore the sensitivity
of stated willi ngnessto pay for renewable energy to dfferent payment and provision
contexts. The two payment methods considered are mlledive and vduntary increases in
eledricity bills, while the two provision arrangements are government and pivate
colledion and expenditure of funds. The resulting four CV scenarios are valued at three
bid pants (i.e.,, payment levels) using a single-bounded, dchotomous choice @ntingent
valuation survey of 1,574 U.S. howsehalds. | find that reported willi ngnessto pay (WTP)
is omewhat sensitive to the payment method and provision arrangement. Higher WTP is
elicited undxr colledive payment than under voluntary payment, suggesting that
colledive payment measures are preferred to vduntary ones. There seems to be some
recognition by survey respondents that coll edive, pdicy-based approaches to suppating
renewable energy will be more dfedive than voluntary green paver marketing efforts,
perhaps due to concerns for freeriding in the voluntary case. In addition, pivate
provision €licits a higher WTP than does government provision, suggesting a relatively

lower faith in the government as an effective direct provider of pulic goods. As sich,



programs to suppat renewable energy that involve the private sedor (such as the
renewables portfolio standard) are more highly favored than those that involve higher
levels of government administration (such as the system-benefits charge). Ancther
interesting result is that those survey responcents who indicate awilli ngressto pay for
renewable energy are dso far more likely to believe that many other American
househads will also contribute. This finding and aher confirmatory evidence provide
tentative suppat for a “bandwagon” or “redprocity” effed in CV resporses, though
additional research will be needed to confirm and understand this result. Each of these
results is found to be mnsistent with those of a @mpanion opnion survey of 202
househadds. Overdl, my findings have implicaions for the methoddogy and pradice of
contingent valuation, for understanding the relationship between stated WTP and ore's
expedations for the participation d others, and for palicymakers and marketers interested

in suppating renewable energy.

6.1 Introduction

Some of the most basic questions abou the organization and functioning of
society involve issues raised by the eistence of pulic goods. With resped to
environmental puldic goods, how shoudd funds used to suppat environmental
improvement be mllected and wsed? In particular, are olledive, mandatory payments
superior to vduntary, charitable payments due to the possbility of freeriding? And to
what degree shoud the government be invaved in spending these funds: shoud the

government diredly fund environmental improvement projeds or shoud the private
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sedor be used to colled funds and determine fundng prioriti es?

This chapter explores the payment preferences of U.S. howsehdds through the
implementation d a contingent valuation (CV) survey of willi ngnessto pay (WTP) for
renewable energy. Renewable energy can be suppated through a mandatory tax on
eledric bill s or through voluntary payments via green powver marketing; the government
may or may nat be heavily invoved in the olledion and expenditure of such funds.
Renewable energy therefore offers a useful case study of the questions raised abowe.

The primary objective of this dudy is to explore variations in stated WTP for
renewable energy under the foll owing four payment and provision contexts:

1. A mandatory increase in the dedricity bills of all customers, the funds from
which are olleded and spent by the government onrenewable energy projeds.

2. A voluntary increase in the dectricity bills of those aistomers who choose to
pay, the funds from which are ollected and spent by the government on
renewable energy projects.

3. A voluntary increese in the dectricity bill s of thase austomers who choose to
pay, the funds from which are olleded and spent by eledricity suppliers on
renewable energy projects.

4. A mandatory increase in the dedricity bills of al customers, the funds from
which are olleded and spent by eledricity suppliers on renewable energy
projeds.

These payment and provision scenarios are @nsistent with contemporary forms of
suppat for renewable energy. The first scenario — mandatory payments and government

provision — is consistent with a system-benefits charge pdlicy, a padlicy that has been
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adopted in 14 U.S. states. The third scenario — voluntary payments to an eledricity
supdier — is consistent with competitive green pover marketing. The fourth scenario —
mandatory payments through eledricity supgiers — is consistent with a renewables
portfolio standard, a policy adopted in ten U.S. states as of early 2002. The second
scenario — voluntary payments and government provision — has only been used in a
limited fashionin the United States.

In addition to having contemporary policy relevance these four contingent
valuation scenarios alow one to dstinguish differences in stated WTP based on (1) the
payment method — is WTP affeded by whether payments are to be made colledively or
voluntarily? and (2) the provision arrangement — does the manner in which a good is
provided, in this case through the government or the private sector, affect stated WTP? A
split-sample, dichotomous choice @ntingent valuation survey of 1,574U.S. residents was
developed and implemented to test the sensitivity of stated WTP to these variables at
threedifferent payment levels, or bid pants.

Three secondary objedives also influenced reseach design, and are discussed in
this chapter. First, | indiredly and tentatively evaluate the importance of “participation
expedations’ in contingent valuation surveys. spedficdly, are individuals who state a
WTP for renewable energy more likely to think that others will also contribute? Such
relationships are commonly discussed in the sociology, socia psychoogy, and marketing
literatures, and are dso frequently referenced in the wlledive adion literature, bu have
yet to be tested thoroughly in a contingent valuation context. Seand, | assessthe dfeds
of socioecmnamic, demographic, and attitudina variables on willi ngness to pay for

renewable energy through regresson analysis. This anaysis helps test the @nstruct
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validity of the contingent valuation method, and informs our understanding of whois and
is not willing to pay for renewable energy under different payment and provision
contexts. Finaly, through the implementation d an ognion survey with 202responcents,
| compare the results of the CV surveys to amore dired approadc of dliciting individuals
payment preferences. Resporses to the opinion survey also allow a degoer exploration o
other issues related to payment preferences.

Results presented here have important implicaions for the methoddogy and
pradice of contingent valuation. In particular, the results shed light on strategic resporse
behavior and the incentive compatibility of different CV designs, as well as the
appropriate interpretation of criterion validity studies. This work also helps one better
understand the discrepancy between environmental attitudes (and puchase intentions) as
expressed through consumer surveys and adua consumer behavior, and sheds light on
the wlledive action literature more broadly. Finally, because the valuation scenarios are
consistent with contemporary renewable energy programs, results provide pradicd
insight on the preferences of the U.S. pgoulace towards various approaches to
encouraging renewable energy suppy.

This chapter begins with an overview of the contingent valuation method and a
summary of previous CV research that relates to the isaues covered in the following
pages. The good valued in the present CV applicaion — renewable energy — is then
described. A summary of the survey questionreire and the methods used to perform the
survey is provided. Results and analysis are then presented. The dhapter concludes with a
discusson d the implications of this gudy for the pradice of contingent valuation, for

understanding the relationship between stated WTP and ore's expedations for the
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participation d others, and for podlicymakers and marketers interested in suppating

renewable energy.

6.2 The Contingent Valuation Approach

6.2.1 TheBasicsof Contingent Valuation

Contingent valuation surveys are clamed by their propanents to provide a
methoddogicdly rigorous way to ask willi ngness to pay questions and value pubic
goods. Since its conception by Ciriacy-Wantrup in 1947, contingent vauation hes
beame one of the most popuar methods used by environmental and resource eonamists
to vaue ewvironmental goods (Mitchell and Carson 1989,Bjornstad and Kahn 1996
Bateman and Willis 1999). Contingent valuation wses a questionraire or interview to
creae arealistic but still hypothetical market or referendum. The survey (1) conweys the
description d the goodto be valued, (2) describes the payment method and amourt to be
paid, and then (3) alows respondents to indicae their willi ngnessto pay for the goodin
question.

During the development of the method, and especially since the 1970, contingent
valuation hes undergone numerous methoddogicd tests to assess the reliability and
acaracy of the gproach. Question wording and adering, differences between
willi ngnessto pay and willi ngnessto accept, treament of “don’t know” resporses, scope
and embedding effeds, elicitation effeds, statisticd issues, survey mode dfeds, criterion
validity studies, tempora reliability, and starting point bias are anong the types of

considerations evaluated in the CV literature to date. Despite growing aaceptance by
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some of the usefulness and meaningfulness of CV resporses, howvever, the technique
remains controversial (Cummings and Harrison 1994, Hausman 1993.

To help fill important gaps in the CV literature, Bjornstad and Kahn (1996
identify several research areas that require dtention, including the role of CV context in
the formation d preferences, and the impad of payment methods on elicited WTP. These
are the topics of this chapter, and below | discuss relevant CV literature that addresses the
principal payment and context effeds that are explored in this paper: the provision

arrangement (government vs. private), and the payment method (coll edive vs. voluntary).

6.2.2 Provision and Payment Effedsin Contingent Valuation

That the gproach taken to colleding and spending funds for environmental
projeds may influence the willi ngnessof individuals to provide those funds s1oud come
as little surprise. As sucdnctly stated by Johrnson et a. (1999, “Whereas contingent
valuation method surveys generally addressthe payment mecdhanism as a simple meansto
asEss redistic monetary tradeoffs and measure dallar-denominated welfare impads,
characteristics of the payment medanism itself may have important impads on
responcents perceptions of spedfied ddlar amourts and their willingness to pay for
multidimensional palicy padkages.”

A number of CV researchers have sought to understand the impads of provision
and payment methods on resporses to CV questions. Such tests have explored the

impads of payment vehicle (e.g., sales taxes vs. water fees),>* payment timing (e.g., lump

1 Seg eg., Grealey et al. (1981), Randall et al. (1974), Brookshire @ al. (1980), Rowe d al. (1980),
Blamey (1998.
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sum payment versus monthly payments),®>® and faith in the payment method as an
efficient and guaranteed fundng source®® Differences in resporse among these
treaments are viewed by some & evidence of the unreliabili ty of the CV method,and CV
researchers once referred to such dfferences as payment vehicle bias (Diamond and
Hausman 1994, Rowe and Chestnut 1983. Most econamists and CV researchers,
however, now adknowledge that such subtle changes to the CV scenario can andin some
cases doud dicit different willi ngness to pay resporses, and can do so withou
damaging the reliability of the CV method (Hanemann 1994 Mitchell and Carson 1989,
Fischhdf and Furby 1988). As one example, while the typicd CV survey does not all ow
for the fact that respondents may asuume some inefficiency in fund colledion and
expenditure, as a pradica matter it shoudd be dea that respordents views of pdicy

inefficiency may vary by the gpproach taken to the provision d the good.

6.2.3 TheProvison Arr angement: Government ver sus Private Delivery

Building on previous CV reseach, in the present study | consider two ways in
which the good — renewable energy — could be provided. One gproach is for the
government to colled and dstribute funds for renewable energy; the other is for a private
eledricity supgier to collea and spend the funds. | know of no aher CV study that has
looked at the relative WTP of respondents for government or private delivery of a puldic
good. A priori, econamic theory can do littl e to predict how or if WTP will differ based

on this variation in the CV scenario. One might exped, however, that any difference in

2 Seq e.g., Brookshire d al. (1981), Stevenset al. (1997).
>3 Seg eg., Johnson et al. (199).
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WTP aaoss the two provision arrangements will be driven by the relative trust
responcents place in the government and the private sedor in effedively delivering

renewable energy programs.

6.2.4 ThePayment Method: Colledive versusVoluntary Collection

| also evaluate two posshble payment methods. The first is a colledive payment
approad is which all househdds and businesses are required to pay for the provision d
the good in the case of renewable energy, this takes the form of a required surcharge on
eledricity bill s. The second payment methodis a voluntary one in which each howsehold
has the option, bu nat the obligation, to suppat the provision d the good in the cae of
renewable energy, this is envisioned as a voluntary supdementa charge on eledricity
bill s, consistent with vduntary green pover marketing.

There have been relatively few efforts within the CV literature to systematicdly
test the sensitivity of willi ngnessto pay to whether payments are to be made wlledively
or voluntarily. It is here that my study can contribute to a better understanding and
critique of the CV methodology, and to broader literatures related to the wlledive adion
dilemma and the gap between general environmental attitudes and spedfic behaviors.

Thouwgh some aitics of contingent valuation have agued that any differencein
WTP under voluntary and colledive payment methods would demonstrate bias in CV
(Green et d. 1999, such statements are simply false. Instead, a review of the CV,
colledive adion, experimental econamics and related literatures leads to two corflicting
theories of behavioral response when individuals are faced with these payment options,

discussed below under the headings “free riding and truth telling” and “strategic behavior
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and incentive compatibility.”

FreeRiding and Truth Telling

One behavioral theory relies on the traditional econamic concept of “freeriding.”
As previously discussd in this dissertation, when payment is voluntary, econamic theory
predicts that few individuals will be willing to pay to help provide puldic goods. While
colledive payments may be suppated as a way of providing important public benefits,
those same people would take a“free ride” and nd contribute in the cae of voluntary
efforts. The free riding concept has been used to explain the large discrepancy between
the stated environmental attitudes of the general popuace ad the weak adions of that
same groupin vduntarily engaging in environmental behaviors (Foster et al. 1997. The
theory has also been tested in experimenta eanamic research. While mmplete free
riding is not generally found, the evidence for a significant degree of such behavior is
clea (Ledyard 1995. Finaly, within CV reseach, this theory has been used to explain
why adua contributions to pulic causes are often well below what CV studies would
sean to predict (Carson 1997, Taylor 1998, Hanemann 199§. If survey responcents are
asumed to answer CV questions “truthfully” (i.e., as if they are being faced with atrue
ecnamic choiceto vduntarily contribute), freeriding might be used to predict that stated
WTP under voluntary payment will be far lower than elicited WTP when payments are to

be made ollectively.

Strategic Behavior and I ncentive Compatibility

While few would douli the powerful incentive to free ride when red econamic
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commitments are invalved, CV studies rely on hypothetical survey questions, na red
commitments. For freeriding, as defined above, to daminate behavior in a CV context,
one would have to assume that responcents answer CV questions — whether payment is
colledive or voluntary — as if they invoved red ewmnamic commitments. The
hypothetica nature of CV reseach leals to another possble behaviora resporse that
eoonamic theorists will be more amenable to than “truth telling”: strategic behavior and
overbidding.

Understanding the strategic incentives of CV respondents has been of concern
throughou the development of the contingent valuation method. Concerns over strategic
biasin puldic goods valuation are often attributed to Samuelson (19%4), with perhaps the
first test of these dfeds in a CV context by Bohm (1972.>* Even now, however, the
concept of strategic behavior and the related concept of “incentive compatibility” have
only begunto be fully integrated into CV design.

Incentive compatibility refers to whether respordents to a CV survey (or in any
other setting) have an incentive to reved their true valuation — or willi ngnessto pay — for
the good Perhaps the most significant recent contribution to the incentive compatibili ty
literature & it relates to CV studies and dfferent payment methods comes from Carson
(1997 and Carson et a. (1999. These studies conclude that for a survey to dlicit true
preferences, it neals to be mnsequential; that is, the survey results must be viewed by the
responcent as possbly influencing actual outcomes that the respondent cares abou.

Following Hoehn and Randall (1987), these authors also make apersuasive cae that a

> For other attempts to explore this subjed, seeL unander (1998), Cronin and Herzeg (1982), Rowe € al.
(1980), and Posavac (1998).
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single, binary dichotomous choice survey question (i.e., a yes/no valuation question) with
a colledive payment rule is an esential element of an incentive compatible survey
design. In effed, such a design mimics the administration o a padlicy referendum, andis
one of the primary reasons for the NOAA panel recommendation to use dichotomous
choice dicitation methods (Arrow et a. 1993. This is aso the design that | use in the
coll edive payment cases.

In the cae of voluntary contributions to the provision d pulic goods, however,
Carson (1997 and Carson et a. (1999 identify an important possble cause of strategic
behavior: option value. Spedficdly, these aithors argue that responcents may overstate
their WTP for a good when presented with a hypotheticd, voluntary payment
medhanism. In fact, as long as the good is potentially desirable, it is always optimal to
say “yes’ to a survey valuation guestion that poses a voluntary payment. This is becaise
the only influence of a“yes’ resporse to a hypatheticd CV question is to encourage the
adua fundraising effort, and many responcdents may want the good to be provided by
others or may want the option d adually volunteering to pay for the good at a later time.
Thus, the “optimal” strategy for many responcents when faced with a voluntary payment
for apulic goodisto say “yes’ to the hypathetical CV question and to then free ride and
say “no’ to the actual fund raising effort. Importantly, this is true for both pubic and
private goods; in the private good case, a “yes’ resporse in the survey encourages the
production d the good while the responcent gets to dedde later whether to adually
purchase the good. Consequently, in a hypotheticd survey context, a nnving
responcent may overstate their WTP in a voluntary payment setting in order to ensure

that the optionto adually pay for the goodis avail able & alater time.
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Related CV Research

These two theories of behavioral resporse suggest oppaite dfeds. Free riding
and truth telli ng argue that WTP under the voluntary payment method will be lower than
under colledive payment. Strategic behavior suggests the oppasite dfed, with vduntary
WTP excealing colledive WTP in asurvey context. By attempting to mimic an incentive
compatible design in the colledive payment context and a design that is not incentive
compatible under voluntary payment, my research is able to assessthe combined impad
of these two resporse effeds. In so dang, it contributes to the limited CV research in this
area

Many early CV studies used vduntary payment methods to elicit WTP.
Reoognizing that such an approad fails the test of incentive compatibility, howvever,
most contemporary CV reseach uses coll edive payment vehicles. Surprisingly, howvever,
only alimited amourt of empiricd work has been undertaken to explore the diff erences
between vduntary and colledive WTP, and much of the work that does exist suffers
from serious methoddogical shortcomings. | review some of this existing literature
below.

A number of studies have found no dferencein colledive and vduntary WTP.
Milon (1989, using an approac closest to the one used in this paper, eval uates coll ective
and vduntary WTP for an artificial reef using a dichatomous choice dicitation format.
No significant differencesin WTP are found.Ajzen et a. (1996 aso evaluate WTP for a
puldic (movie theaer) and pivate (noise filter) good undy voluntary and compulsory

payment vehicles. Using awithin-sample gproach and open-ended response format, they
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aso find that the payment method tes little impact.>® An ealier study by Babb and Sherr
(2975 smilarly fourd little evidence of strategic behavior when respordents are faced
with avoluntary payment medanism.

Other studies do find some evidence for different resporse effects when
individuals are confronted with colledive and woluntary payment vehicles. Green et al.
(1994, using an open-ended dicitation format, find limited evidence for higher WTP
estimates under a taxation arrangement than under voluntary contributions. Hanley and
Milne (1996 evaluate whether respondents would be willing to exchange lower
“personal” or “community” income to improve environmental quality; while these
authors find some difference in resporse based on personal or community income, they
do nd define for the respondent what they mean by these terms, making meaningful
interpretation d their results impossble. In a pilot study with an open-ended €licitation
format, Bateman et a. (1999 found that a voluntary payment vehicle suffered
dispropationately from zero WTP bids compared to a taxation wehicle, and aso
generated lower mean WTP estimates. Stevens et a. (1991), meanwhile, find that, when
confronted with a voluntary payment method for proteding wildlife, 40% of respondents
who indicaed they were not willing to pay stated that wildlife shoud be preserved
through taxes or license fees. Similarly, Harris and Brown (1992 present survey
responcents with a dhoice of four payment methods for a reduction in wildlife impads;
the majority of respordents preferred colledive payment methods. Guagnano et al.

(1999 assess WTP under collective and voluntary payment regimes for rainforest

%5t should be noted that the authors do not emphasizethis paint and provide limited evidence for this
conclusion.
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protedion and water cleanup.Using an open-ended format, a nonstandard WTP question
in the olledive cae, and a @lledive tax vehicle whose duration is unclea, they find
that WTP under coll edive payment islower than under voluntary payment.>®

The study presented here more comprehensively explores WTP under colledive
and vduntary payment mecdhanisms. It makes advances relative to much of the previous
research by: (1) undertaking a cmplete CV study rather than a pil ot study, (2) carefully
designing the vauation questions to distinguish between vduntary and colledive
willi ngness to pay, (3) implementing the survey through standard CV procedures,
including dichotomous choice dicitation and a split sample design, (4) including other
questions in the CV survey to better understand resporses received, and (5) undertaking
an opnion survey with which to compare CV response. By so dang, | am able to explore
individuals payment preferences for renewable energy and test for the off setting

influences of strategic bidding and truth telli ng/freeriding in a particular CV application.

6.3 TheEnvironmental Good: Renewable Energy

My exploration d payment preferences and behavioral resporsein CV surveysis
based ona study of willi ngnessto pay for renewable energy. Renewable energy sources
include wind, bomass solar, geothermal, and hydropowver. With the exception o
hydropower, renewable eledricity is often more costly than traditional natural gas and

coa generation. Nonetheless use of these resources can provide puldic environmental,

% There have dso been loosely related efforts to value private and coll edive protedtion of risks (Crocker et
al. 1998).

21z



fuel source diversity, and econamic development benefits by offsetting traditional forms
of eledric production.

Renewable energy has historicdly been suppated in the U.S. and worldwide
through a number of public pdlicy efforts. tax incentives, favorable power purchase
contrads, set asides, grant programs, etc. Under ead o these pdlicies, the extra ast of
renewable energy is recvered coll edively through mandatory increases in eledric bill s
or taxes. More recently, however, the introdwction o customer choice in eledricity
markets has given end-use austomers the aility to vduntarily suppat renewable energy
through extra payments on their eledricity hill s.

Several opinion surveys have been condwcted over the last five years to explore
individual preferences for suppating renewable power generation. There is some
evidencethat U.S. residents prefer coll edive, mandatory payments for renewable energy
to vduntary ones. Sloan and Taddure (1999 report that four “deliberative padlling’
exercises in Texas foundthat 47-71% of customers prefer to spread at least some of the
costs of renewable energy over al customers, while 17-45% of customers prefer that all
payments be made voluntarily. ECAP (1998 similarly finds that 58% of respondents
expressa preference for spreading the st of renewable energy over al customers, while
37% prefer voluntary payments. Other surveys (Ferguson 1999 and focus groups
(Dedasion Research 192, Farhar and Cobun 1999, Farhar 1999 have found similar
results. As presented in Chapter 4, nonresidential green power purchasers are dso fourd
to prefer colledive policy measures to vduntary payments as the primary means of
suppating renewable energy.

None of these opinion surveys have relied onthe @ntingent valuation method
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Moreover, while numerous gudies have asked consumers WTP for renewable energy,
only three such studies have formally used the cntingent valuation approac. In each o
these cases, the primary purpose of using CV was to test for criterion validity; that is, the
difference between stated willi ngnessto pay in a hypotheticd CV context and adual
WTP as demonstrated through market transadions. Champ and Bishop (1998, for
example, explore WTP for wind paver under different €licitation methods (dichotomous
choice and payment card) and based onhypatheticd and adua payments. They find that
a hypothetical, dichotomous-choice @ntingent vauation survey substantialy
overestimates resporse wmpared to either a dichotomous choice or payment cad
approad that solicits actua contributions. A seand major study of a similar kind is
reported in Ethier et a. (2000, Poe @ a. (1997), and Rose d@ a. (1997). Using a
provision pant mechanism, they find that a dichatomous choice CV survey overestimates
adua resporse by approximately 30%, while the results from an open-ended €licitation
format approximates adual resporse. Finaly, Byrnes et a. (1999 find that resporse to a

hypothetical green power offer grealy exceeds that for an actual offer.

6.4 Data and Methods

6.4.1 Research Design

This analysis of individual preferences for different payment methods and
provision arrangements is based on dita from a single-bounded, dchotomous choice CV
survey of 1,574 U.S. househdds, and from data from 202 respondents to an ognion

survey. The CV study crossd payment method (colledive or voluntary) and provision
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arrangement (government or private), yielding a four-cell experimenta design
summarized in Table 6-1. A split-sample design was employed: each respondent received
a different CV question correspondng to ore of the four CV payment and provision
scenarios described in the introduction to this chapter and summarized in Table 6-1.
Within eady of these four independent samples, three different bid pants were used
(50¢/month, $3month and $8month), for a total of 12 survey variations, yieding four
distinct WTP distributions.>

Table6-1. Four Contingent Valuation Scenarios
Voluntary or Colledive Payment

= SCENARIO 2 SCENARIO 1

% Voluntary Payment, Colledive Payment,

9 Government Provision Government Provision
S (consistent with a system
£ benefits charge)

g

o SCENARIO 3 SCENARIO 4

g Voluntary Payment, Colledive Payment,

@ Private Provision Private Provision

¥ (consistent with competitive | (consistent with arenewables
o green pover marketing) portfolio standad)

A final sample received an (noncontingent valuation) opinion survey intended to
cover many of the same topics as the CV survey, but to more diredly query responcents
ontheir payment preferences. A comparison d the results from this latter survey with the

CV surveysisprovided in Sedion 6.5.7.

*" Each of the CV and oginion surveys also had two versions corresponding to a randomization of question

response cdegories, for atotal of 26 survey versions.
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6.4.2 Survey Sample and Response Rate

The survey was conducted as a mail questionreire to minimize st (and therefore
increase sample size) and to ensure that more cmplex concepts could be conveyed than
is possble in atelephore survey.®® The popuation d interest for this reseach consisted
of U.S. residents who pay their own eledric bills. The sample frame, meawwhile,
included U.S. residents listed in telephore diredories with complete telephore and
address information; because this is a listed sample, the sample frame excludes all
residents with uristed telephore numbers and incomplete aldress information. The
sample itself was purchased from Survey Sampling Inc., and residents were seleded and
sampled randamly in propartion to their occurrence in the 50 states. Of course, na all
sampled residents pay their own electricity bill . The survey was therefore designed with a
screening question ealy on to identify and exclude those respondents who do na pay
their own eledric bill .>°

Table 6-2 summarizes the sample size, valid starting sample, completed surveys,
and survey resporse rate achieved by the mail survey. As shown, the aggregate resporse
rate to the CV surveys (and the opinion survey) is over 45% (not including resporses to
the abreviated survey by telephore, discused below). There ae no satisticdly

significant variations in resporse rate by CV scenario or by bid amourt (chi(2) test, p=

%8 Thoughmail surveys are the most common way of colleding CV data, CV reseachers often prefer to use
telephone surveys or in-person interviews if cost is not a factor. Telephone surveys and in-person
interviews often yield higher response rates than mail surveys and can alow the interviewer to assessthe
thoughtfulness of the responses that are receéved. Telephone interviews, using random digit dialing, may
also read a more complete sample of households than a mail survey, which by necessty must use alisted
sample. The advantages of mail surveysinclude lower costs, an abili ty to convey more complex concepts
than through telephone interviews, and a reduction in interviewer bias. Debates continue in the CV
literature on the relative advantages and disadvantages of these various data mlledion procedures.
%9 Those households that do not pay their own eledric bill answered this question ealy in the survey, and
were asked to return the otherwise blank survey.
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0.985. A tota of 4,056 CV surveys and 54 opinion surveys were mailed; 1574
completed CV surveys and 202completed ognion surveys were returned. For ead CV
bid level, 338 surveys were distributed, with returns ranging from 111to 141. While a
45% resporse rate is not atypicd when using the mail survey procedures further
enumerated below, it must be recognized that responcents to the survey may have
different demographic, socioecnamic, and attitudinal charaderistics than those who

chose nat to respond,apoint to which | returnin 6.4.5.

Table 6-2. Survey Response Rates

Survey Version Total Undeliv. | Ineligible* Valid Mail Response
Mailed Starting | Completes Rate
Sample
CV —Scenario 1 1014 154 20 840 376 44.8%
50¢month 338 49 8 281 130 46.3%
$3/month 338 53 7 278 111 40.0%
$8/month 338 52 5 281 135 48.0%
CV — Scenario 2 1014 151 15 848 390 46.0%
50¢month 338 54 4 280 130 46 4%
$3month 338 47 4 287 137 47.7%
$8/month 338 50 7 281 123 43.8%
CV — Scenario 3 1014 138 11 865 407 47.1%
50¢month 338 49 3 286 125 43.7%
$3/month 338 43 4 291 144 495%
$8/month 338 46 4 288 138 47 9%
CV — Scenario 4 1014 140 20 854 401 47.0%
50¢month 338 41 8 289 136 471%
$3/month 338 48 7 283 124 43.8%
$8/month 338 51 5 282 141 50.0%
TOTAL CV 4056 583 66 3407 1574 46.2%6
Opinion Survey 544 90 9 445 202 45.%%
TOTAL 4600 673 75 3852 1776 46.1%
(opinion and CV)

* Respondent does not pay own electric bill or is decessed.
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6.4.3 Survey Design and Protocol
Design Processand Pre-testing

The @ntingent valuation (and opnion) surveys were designed over a one-year
period. Initial survey design began in early- to mid-2000with an extensive review of the
CV literature and example CV surveys. Comments on successve revisions of the
surveys were receved from professona coll eagues and dssertation committeemembers.
An informal focus group o six individuals was held in October 2000 to test the CV
survey questions and associated mailing package (e.g., cover letters, reminder post cards,
etc.).

PA Consulting, Inc. was hired to administer the surveys, including a full pre-test
of the instrument, and to enter, code, and clean the data recaved. PA Consulting also
provided useful comments on survey design, question wording, and formatting. The pre-
test was held in November and December of 2000 and invalved maili ng 206 surveys to
California residents.®® Six CV surveys (threepayment methods, ea with two hid levels)
and the opinion survey were dl tested. The pre-test was designed to test appropriate bid
levels, survey procedures, expeded resporse rate, and (to some extent) question wording.
The survey protocol for the pre-test included: an advance letter, the survey mailing, a
reminder postcard, a second survey maili ng, and a reminder phane call (3 tries). During
the reminder phane call, an abbreviated version of the full survey was also administered.
In aggregate, after deleting undeliverable surveys and thase respondents who do nao pay

their own eledric bill, a resporse rate of 55% was adiieved. If resporses to the

% Thoughl initially intended the final survey to focus on California residents, the emerging eledricity
crisisin that state convinced meto use anational sample for final survey implementation.
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abbreviated telephore survey are included, the resporse rate for the pre-test jumps to

65%.

SurveyProtocol

Based onsuccessve dianges to the survey questions, formatting, and procedures,
the final survey was administered from 15 February to 21 May 2001 The survey was
formatted and administered in a fashion largely consistent with that recommended by
Dillman (2000 in order to maximize resporse rates at reasonable st. The following
data wlledion pocedures (largely mirroring those used for the pre-test) were used:

* Advance Letter: This letter, malled on University of California a Berkeley
letterhead, informed sampled residents that they had been selected to participate
in the study, told them of the study’s purpose, and indicaed to them that they
would be recelving a survey in the mail within the next cougde days (see
Appendix C for copies of all of the contad Ietters).

» Initial Mail Survey Package: The alvance letter was foll owed several days later
by a package mnsisting of a cover letter from the University of California
explaining the study, ore 12 page CV or 16 page opinion survey booHKet, a $1
cash incentive to encourage resporse, and a postage-paid return envelope.

e Thank You/Reminder Postcard: All sampled residents were mailed a postcard
nine days after the initial mail survey was snt. The postcard thanked those who
had responded and reminded those who hed na yet responced to please do so.

» Follow-up Mail Survey Package: Those residents who had not yet responded to
the survey after approximately 3 weeks of receaving the first survey were sent a

22(



seandcopy of the survey boolet, areminder letter, and a postage-paid envelope.
* Follow-up Telephone Calls. Finadly, telephane cdls to al non-responders (at
least 3 attempts, 2,253 hosehodds) were @nducted from 2-4 weeks after the
follow-up survey mailing. As part of the telephone calls, sampled residents were
asked whether they had receved the survey and whether they had returned it.
Those who had na returned the survey were asked to please complete the survey
as onas possble andreturn it. If needed, anather copy of the survey was mailed
the day after the telephone cdl. Telephore respondents were dso asked to answer
an abbreviated version of the CV and opnion surveys: 335 CV and 61 opnion
surveys were ompleted in this fashion. Because these were abbreviated versions
of the surveys, however, answers to the telephone surveys are nat reported in

detail i n this chapter.®*

Example mpies of the contingent valuation and goinion mail surveys are provided
in Appendix D and E, respedively. An example of the telephore script is reproduced in

Appendix F.

®1 1t should be noted that any comparison of the telephone survey responses with the mail responsesis
confounded by a number of factors. First, the number of telephone responses does not allow for areliable
comparison of answers to the valuation question aaoss sirvey modes. Secnd, the telephone survey was
conducted after several attempts at €liciting a mail resporse, and respondents may therefore have diff erent
charaderistics than those who responded to the mail survey. Third, the telephone survey was an
abbreviated version of the mail survey. And finally, the telephone survey clealy used a different survey
mode than the mail survey. That said, to test for passble non-response effeds, Sedion 6.4.5 dof this chapter
provides alimited comparison d responses to the two survey modes.
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6.4.4 The Survey Instrument and Valuation Scenarios

The CV survey guestionraire is 12 pages long and is divided into four sedions.
Asistypical in contingent valuation, the first sedion d the survey contains “warm up”
questions to get the respondent thinking abou energy in general and renewable energy in
particular, and to doso in a neutral fashion. Severa of the questions are also designed to
define terms used later in the survey. Five point, Likert-scde questions are used to
provide respordents information onthe possble benefits and costs of renewable energy.
The questions included in this sdion d the survey, and their responses, are not
highlighted in this chapter because they are unrelated to the primary purpaose of the study.
Resporses to these questions are included in Appendix G for the interested reader
(resporses from the same questions in the opinion survey are omitted).

The secondsedion d the CV survey contains the valuation exercise. Thissedion
begins with badkground information to (1) impress upon the responcent the padlicy
relevance of their response, and (2) encourage responcents to think carefully abou their
resporse in the mntext of their household budget. The adual language can be seen in
Appendix D. The valuation question follows. As noted ealier, eadh respondent received
one of four CV valuation scenarios, which vary based onwhether payment is voluntary
or colledive, and whether the funds are lleded and spent by the government or by
eledricity retailers. Each respondent was presented with information on the valuation
scenario, and the potential environmental impads of the scenario were described. Findly,
responcents were asked a yes/no question onwhether they would be willing to pay or

suppat a spedfied premium ontheir eledric bill for threeyears to increase the supgy of

22z



renewable energy.

Different surveys contained dfferent proposed premiums. In particular, threebid
points, or payment levels, were used: 50¢/month, $3month and $8month.®> The number
of bid pdnts and their spadng was chasen based onresearch design considerations and
on pre-test results. Rather than seeking an accurate estimate of the mean WTP, my
interest was in comparing WTP responses across payment and provision contexts at eat
bid level. This resulted in a bid design with many observations at a small number of bid
points as | sought to narrow the confidenceinterval aroundWTP at eat hid pant. Each

of the four specific valuation scenarios is reproduced in Text Box 6-1 for the $3 d level.

62| should note that thisis not a standard contingent val uation study in which a single environmental good
isbeing valued. In particular, in this survey higher bid levels correspond to more renewable energy being
supplied and increased environmental improvements. Thisis consistent with the goproach taken in several
other CV studies (see e.g., Berrens et al. 1998 Champ et al. 1997), but may be better clasdfied as
“contingent choice” than “ contingent valuation.”
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Text Box 6-1.Four Contingent Valuation Scenarios

Scenario 1 Colledive Payment, Government Provision

The federal government is considering a program where al homes and businessesin the
United States would be required to pay a $3 surcharge ontheir monthly electricity billsfor 3
yeasto increase the supply of renewable energy. This surcharge will be @llected by the
government and wsed to help fundthe anstruction of more renewable energy projects.
Because the propaosed surcharge is mandatory, all homes and businesses will be required to

pay.

Data from the U.S. Environmental Protection Agency shows that for each howsehold a
surcharge of $3/month for 3 years will provide the same environmental benefits as not driving
a ar atota of 72,000 miles. Because every home and business would be required to pay this
surcharge, renewable energy productionin the United States would increase from 2% to 8%.

Remembering that all homes and husinesses in the United States will have to pay the same
amount if thispolicy is adopted, would your household support the aloption of this proposed
monthly surcharge of $3for 3 yeas (equal to $36 per yea and $108 over thelife of the
program)?

Scenario 2 Voluntary Payment, Government Provision

The federal government is considering a program where al homes and bisinessesin the
United States would be given the opportunity to voluntarily pay a $3 surcharge on their
monthly eledricity billsfor 3 yeasto increase the supply of renewable energy. This
surcharge will be mlleded by the government and used to help fundthe cnstruction of more
renewable energy projects. Because the proposed surcharge is voluntary, many homes and
businesses may dedde not to pay.

Datafrom the U.S. Environmental Protection Agency shows that for ead household a
surcharge of $3month for 3 yeaswill provide the same environmental benefits as not driving
a ca atotal of 72,000 miles. If every home and bisiness were to pay this surcharge, renewable
energy production in the United States would increase from 2% to 8%.

Remembering that all homes and businessesin the United States will be &leto individually
dedde whether to contribute and that many homes and businesses may dedde not to pay,
would your household volunteer to pay this proposed monthly surcharge of $3for 3 yeas
(equal to $36per year and $108over the life of the program)?
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Text Box 61.Four Contingent Valuation Scenarios (continued)

Scenario 3 Voluntary Payment, Private Provision

The federal government is considering a program where al homes and businessesin the
United States would be given the opportunity to voluntarily purchase their electricity from a
private company that sellsrenewable energy. By switching to a private electricity provider
and paying a $3 surcharge ontheir monthly electricity billsfor 3 yeass, homes and businesses
will help increase the supply of renewable energy. This surcharge will be allected by the
private company and used to buld more renewable energy projeds. Because switching
electricity providers and paying the proposed surcharge is voluntary, many homes and
businesses may dedde not to switch providers and not to pay.

Data from the U.S. Environmental Protection Agency shows that for each househdd a
surcharge of $3/month for 3 yeas will provide the same ewvironmental benefits as not driving
a ca atotal of 72,000miles. If every home and businesswere to pay this surcharge, renewable
energy production in the United States would increase from 2% to 8%.

Remembering that all homes and kusinesses in the United States will be adleto individually
dedde whether to contribute and that many homes and businesses may dedde not to pay,
would your household volunteer to switch to a private dectricity provider and pay this
proposed monthly surcharge of $3 for 3 yeas (equal to $36 per yea and $1@ over thelife of
the program)?

Scenario 4 Colledive Payment, Private Provision

The federal government is considering a program where al e ectricity suppiers (e.g., uilities)
in the United States would be required to purchase some of their electricity from private
companiesthat sell renewable energy. To med this requirement, and to increase the supply of
renewable energy, all homes and husinesses in the United States would be required to pay a $3
surcharge ontheir monthly electricity billsfor 3 yeass. This surcharge will be alleded by
ead customers eledricity supgdier and used by private mmpanies that sell renewable energy
to build more renewable energy projects. Because the propased surcharge is mandatory, all
homes and businesses will be required to pay.

Data from the U.S. Environmental Protection Agency shows that for each househdd a
surcharge of $3/month for 3 yeas will provide the same environmental benefits as not driving
a ca atotal of 72,000miles. Becauise every home and businesswould be required to pay this
surcharge, renewable energy productionin the United States would increase from 2% to 8%.

Remembering that all homes and husinesses in the United States will have to pay the same
amount if thispolicy is adopted, would your household support the aloption of this proposed
monthly surcharge of $3for 3 yeas (equal to $36 per yea and $108 over thelife of the
program)?
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To make dean comparisons aaossCV scenarios, | sought to design ead scenario
in a comparable fashion, varying only the payment method (coll edive or voluntary) and
provision arrangement (government or private sedor). Unfortunately, espedally under
the private sedor provision scenarios, such comparability is not perfect. To make the
scenarios credible and give them additional padlicy relevance, Text Box 6-1 shows that
Scenario 3 has the respondent switching to a new eledricity provider to pay the specified
premium, while Scenario 4 imposes a renewable energy requirement on electricity
supgiers, the wst of which would flow through to all customers. Scenario 3is therefore
consistent with competitive green pover marketing, while Scenario 4is consistent with a
renewables portfolio standard or other renewable energy purchase mandate. Neither
Scenario 1 no Scenario 2 includes switching eledricity supgiers or the imposition d a
renewable energy requirement. Therefore, variations in Scenarios 3 and 4 leyond the
spedfic treatment effeds of payment method and provision arrangement must be
considered when interpreting survey results. While this certainly makes it more difficult
to derive definitive anclusions on the impact of payment and provision arrangements, it
does make the scenarios consistent with current renewable energy support programs,
offering a degree of socia relevancy that would nd have been posgble if the scenarios
had been designed dff erently.

For those responcents who said they were not willing to pay the spedfied
premium, the next question qteried them on their reasons. Meanwhil e, responcents who
indicaed they were willi ng to pay were asked how certain they were éout their resporse
on a 5-paint scde. Findly, al survey participants were aked what percent of U.S.

residents they believe would suppat the mandatory or voluntary payment for the spedfic
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CV scenario they receved. Resporses to this last question are used later in this chapter to
test for relationships between the stated WTP of survey respondents and the expedations
of thase same responcents for the WTP of other U.S. residents.

The third sedion d the CV survey includes a series of questions with Likert-scae
resporse cdegories. The questions include 10 agreddisagree statements that might be
correlated with resporses to the valuation guestion, including statements that relate to
free-riding, bandwagon effects and participation expedations, trust in the government
and the private marketplace and early adoption. These statements, and a summary of the
resporses to the statements on a 5-point scde, are provided in Appendix G (again, | omit
similar resporses to the opinion survey here). Also included in this sdion d the survey
IS a question that asks which of a number of “environmental” activities the responcent
does on a regular basis. Two questions that assess the degree to which responcdents
believe that individuals and the government can help solve anumber of environmental
problems are dso included. Resporses to these questions are dso summarized in
Appendix G, bu are nat highlighted in this chapter.

The fina sedion of the survey collects demographic and socioeconamic
information: age, sex, children, education, pditi cd |eaning, and income.

The 16-page opinion survey is, in many respeds, similar to the CV survey. The
same warm up questions are used, and the same demographic and socioeamnamic
information is colleded. Instead of a CV vauation scenario, havever, responcents are
simply asked several questions abou how they believe renewable energy shoud be
suppated, if a all. The opinion survey also asks a number of questions about voluntarily

purchasing renewable energy that are not included in the CV survey. These questions
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were included to assess the respondents’ interest in vduntarily supporting renewable
energy under a variety of condtions. The spedfic questions and their resporses are
reported later.

Appendices C through F present examples of all survey materials. Customer
contad letters are presented in Appendix C. Appendix D provides illustrative examples
of the contingent valuation surveys: Scenario 1 at the 50¢/month bid level, Scenario 2 at
the $3¥month bid level, Scenario 3 at the $&morth bid level, and Scenario 4 at the
50¢/month bid level. An example of the opinion survey is reproduced in Appendix E.
Appendx F provides example telephore survey scripts for the cntingent valuation and

opinion surveys.

6.4.5 Descriptive Statistics of the Respondentsand Testsfor Non-Response Bias
Table 6-3 summarizes resporses to the demographic and socioeconamic
questions, as well as the locaion d the responcent’s househald (determined by addresg
and whether the respondent owns or rents their residence (included in the first sedion d
the survey) for both the CV and opnion surveys. Importantly, there appea to be no
systematic differences in the respondents by survey type or version. Therefore, one can
asume that any differences that occur in WTP aaoss the various survey versions are
related to treament effeds, na differences in demographic or socioeconamic

characteristics.
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Table 6-3. Socioeanomic and Demogr aphic Statistics by Survey Version

Variable  Response Categories Ccv Ccv Ccv cv Ccv Opinion
Sc.l Sc2 Sc3 Sc4 TOTAL  Survey
Residence  own 820 81% 86% 81% 82% 84%
Ownership  rent/other 18% 1% 14% 1% 18% 16%
Age 17 a under 0% 0% 0% 0% 0% 0%
18to 24 2% 2% 2% 3% 2% 3%
25t0 34 1% 10% 13% 12% 12% 11%
35t044 1% 23% 18% 16% 19% 22%
45t0 54 25% 23% 1% 26% 23% 24%
55t0 64 1% 15% 21% 15% 17% 11%
65and over 26% 27% 28% 28% 27% 2%
Sex male 58% 63% 60% 65% 62% 62%
femae 42 37% 40% 3% 38% 38%
Children yes 80% 7% 80% T76% 7% 7%
no 2000 21% 20% 24% 21% 23%
Educdion  noschool 0% 0% 1% 0% 0% 1.0%
grade school 4% 2% 2% 3% 3% 2%
some HS 4% 5% 5% 5% 5% 8%
completed HS 21% 21% 23% 22% 22% 17%
some @llege 2% 2% 23% 2% 25% 25%
asgciate degree 8% 7% 7% 11% 8% 7%
bacdhelors degree 18% 21% 21% 20% 20% 20%
post graduate 16% 18% 200 18% 18% 20%
Politica very conservative 1% 10% 9% 11% 10% 12%
Leaning somewhat conservative 3% 36% 41% 37% 38% 3%
neither cons. or liberal 3% 32% 26 31% 30% 27%
somewhat liberal 16% 17 200 20% 18% 1%
very liberal 3% 4% 4% 3% 4% 5%
Household <$10,000 5% 6% 4% 4% 5% 3%
Income $10,000%$19,999 10% 6% 8% 8% 8% 10%
$20,000$29,999 1% 9% 1% 8% 10% 12%
$30,000$39,999 1% 1% 14% 17% 13% 12%
$40,000$49,999 11% 14% 14% 14% 13% 13%
$50,000$59,999 8% 10% 8% 8% 9% 12%
$60,000$69,999 7% 10% 7% 7% 8% 10%
$70,000%$79,999 7% 8% 7% 8% 7% 4%
$80,000$89,999 7% 7% 6% 7% 7% 7%
$90,000$99,999 4% 5% 5% 3% 4% 6%
$100,000$149,999 13% 9% 10% 10% 11% 8%
>$150,@0 7% 6% 6% 6% 6% 5%
Region Northeast 1% 23% 18% 15% 19% 16%
Midwest 2% 26% 2% 2% 28% 27%
South 32 30% 34% 33% 33% 33%
West 22 21% 18% 23% 21% 24%




Two standard concerns in survey research are those of non-response and coverage
bias. Nonresporse bias relates to whether individuals who fail to respondto a survey
have diff erent charaderistics and attitudes than those who dorespond,whereas coverage
bias deds with whether the sample frame alequately covers the target popuation. The
best way to control for these dfeds, of course, is to achieve ahigh response rate to the
survey and to carefully design one’'s smple frame. Even after taking exhaustive steps to
improve the resporse rate, however, the majority of individuals in my sample (55%)
failed to respond And, by using a listed sample, my sample frame excludes individuals
who are in my target population bu who have unlisted telephore numbers or incomplete
addressinformation. Fortunately, results from my survey offer two ways of (imperfectly)
testing for these dfects.

The first approach is to compare the demographic and socioeconamic
characteristics of the responcents to the survey with U.S. Census data on the
characteristics of the U.S. popuation as a whale. In so dang, some differences become
apparent. Spedfically, compared to 20M Census estimates, respordents to this survey
appea better educaed (92% completed high school compared to 8246 in the cesus, and
38% have abadeor's degree or higher compared to 253% in the census), have higher
incomes ($67,000mean howsehad income mmpared to $55,000n the @ensus), are more
likely to be male (62% mae mmpared to 496 among the larger popuation), and are
more likely to own their own howsehad (82% compared to 66% in the census) than the
general popuation. These differences may be caused by either coverage or non-response
bias, and shoud therefore be considered when interpreting the results of my survey. It is

important to adknowledge, however, that these differences may also simply reflea
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differences in target populations: the Census targets all U.S. residents while my survey
targeted only those residents who pay their own electric bill. This makes grong
conclusions abou nonresporse and coverage bias on this basisimpassble.

A semnd, more ntroversial approach to testing for nonresporse effeds is to
evauate the relative dharaderistics of early and late respordents to a survey. Thaose
individuals who respord to the survey only after severa prods may have charaderistics
that more dosely resemble thase of nonrespordents than those individuals who respond
quickly to survey maili ngs. By testing for differences between early and late responcents,
one can (theoreticdly) indiredly test for nonresponse bias. To test for this effed, here |
compare the results of the mail CV survey with the results from the ebreviated telephore
CV survey, which took pacelate in the survey process All the caveats offered in an
edalier foatnote (footnote 61) on making these cmmparisons haold here. Table 6-4 shows
the results of the cmparison

As down, telephore and mail responcents vary somewhat. Most significantly,
telephore responcents are more likely to be female and are more likely to say they are
willing to pay for renewable energy. Telephane survey respordents aso tend to be

somewhat younger and have slightly lower educational levels.

%3t deserves mention that some of the respondents to the telephone survey also responded to the mail
survey, creding some overlap between these two samples.
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Table 6-4. Non-Response Effeds: Mail and Telephone CV Survey Comparison

Variable Response Categories Mail CV Telephone CV
Responses Responses
Residence Ownership own 82% 81%
rent/other 18% 19%
Age 17 a under 0% 0%
18to 24 2% 3%
25t0 34 12% 15%
35t044 19% 24%
45t0 54 23% 25%
55t0 64 17% 12%
65and over 27% 21%
Sex male 62% 48%
femae 38% 52%
Educdion no school 0% 0%
grade school 3% 1%
some HS 5% 6%
completed HS 22% 2%
some mllege 25% 25%
asciate degree 8% 8%
badelors degree 20% 13%
post graduate 18% 15%
Politicd Leaning very conservative 10% 14%
somewhat conservative 38% 37%
neither cons. or liberal 30% 23%
somewhat liberal 18% 22%
very liberal 4% 4%
Willingnessto Pay for  yes 54% 63%
Renewable Energy no 46% 37%

Overdl, these results suggest that some level of nonresporse and coverage bias
exists, bu asesgng the magnitude or importance of the bias with these results alone is
difficult. Comparing survey results with Census data is imperfed given dfferent target
popdations, while comparisons between telephone and mail survey responses confound
nonresporse bias with survey mode and aher effeds. Overdl, a comparison with
Census data suggests a nonresponcent popuation that may be less interested in
suppating renewable energy (lower educdion and income, and more renters), while a

comparison to telephore survey resporses appeas to suppat the oppasite wnclusion
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(those respondng later to the survey appear more willi ng to pay for renewable energy).
The impads of nonresponse and coverage dfeds on the survey results presented in this

chapter are therefore anbiguous.

6.5 Survey Results

Pertinent survey results and analyses are presented here, with implicaions
described in subsequent sedions of the dapter. This sdion begins by summarizing
resporses to the four CV valuation scenarios, and evaluating whether systematic
differences in willi ngness to pay based on myment method and provision arrangement
are observable. As ancther gauge of systematic resporse diff erences, | then report results
from afollow-up guestion that assessed the certainty ascribed to a “yes’ resporse to the
valuation scenario. | also present a summary of why certain survey participants sid they
are unwilli ng to pay the requisite premium, and highlight those survey results that explore
the relationship between stated WTP and ore's expedations for the participation o
others. The discusson then turns to multivariate regresson anaysis to further evaluate
the influence of payment and povision context, the importance of participation
expedations, and the impad of socioeconamic, demographic, and attitudinal variables on
the probability of a “yes’” resporse to the WTP question. This ®dion concludes with a

summary of results from the opinion survey.
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6.5.1 CV Valuation Scenariosand WTP Distributions

The most dired way to test for payment and povision effeds in the data is to
compare the empiricd distribution & WTP resporses aaoss the four CV scenarios.
Table 6-5 shows the results of the four basic valuation scenarios at each bid pant, or
payment level. Figure 6-1 shows the important pair wise comparisons among the
scenarios, ill ustrating the separable dfeds of payment method (voluntary vs. colledive)

and provision arrangement (government vs. private).

Table 6-5. Percent of Respondents Will ing to Pay by Scenario and Bid

CV Scenario Bid Amount

50¢/month $3/month $8month
Scenario 1 62.9%0 50.0% 43.%%
Coll ective Payment, Government Provision
Scenario 2 57.%% 47. ™0 40.8%0
Voluntary Payment, Government Provision
Scenario 3 59.1% 57.%% 44.3%
Voluntary Payment, Private Provision
Scenario 4 78.9% 60.0% 46.3%0
Coll ective Payment, Private Provision

* The one “dor't know” response to the valuation question was recoded asa“no.”

Severa qualitative amnclusions can be reated from these data. First, resporse to
the WTP question appeas to vary by bath the CV scenario presented and by the payment
level. As expeded, higher monthly payments €elicit a lower WTP; this is true for all
scenarios. In addition, Scenario 4 — colledive payment, private provision — elicits the
highest WTP of al four payment and provision combinations. Scenario 2 — voluntary

payment, government provision —elicits the lowest WTP.
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Figure 6-1. WTP Responses by Scenario and Bid L evel
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Sewmnd, some systematic diff erences among response to the CV scenarios appear

to exist depending on the payment method and provision arrangement. These effects are

illustrated by the WTP distributions shown in Figure 6-1. The top two graphs embedded

in Figure 6-1 show pair wise mmparisons where the provision approad is fixed and the

payment method \eries. Under both provision modes (government and private), the
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colledive payment method €licits a higher WTP at al bid pdnts than dces voluntary
payment. Similarly, the bottom two graphs in the figure show pair wise cmparisons
where the payment method is fixed and the provision arrangement varies. Under both
payment methods (coll ective and vduntary), the private provision arrangement elicits a
higher WTP at all bid pdants than does government provision. These results suggest that
colledive payment methods €licit a higher WTP than vduntary ones, and that private
provision arrangements eli cit a higher WTP than gowernmental ones.

Third, while some systematic diff erences do appea to exist, these differences are
not always szable. To determine whether the qualitative conclusions reached abowe are
statisticaly defensible, statisticd tests are required. The statisticd test used here is a
likelihoodratio test for the equality of two hinomial variables.®* | first apply this test to
ead o the four pair wise mmparisons shown in Figure 6-1, as oppcsed to eat data
point; that is, | compare the WTP “curves’ as opposed to simply the individual points on
eat curve. This allows one to evaluate whether the different treatments (payment
method and provision arrangement) yield statisticdly distinct respornses on “average”
aaossall bid pants.

The mathematics behind this test are described in the foatnote,® whil e results are

presented in Figure 6-1 under each of the four pair wise wmparison graphs. “LR”

%4 thank Tim Beaty, a graduate student in U.C. Berkeley’s Agricultural and Resource Economics, for
developing this test and helping me gpredate its usefulness

% For asingle bid pant, consider two different samples: A and B. To test whether the binomial parameter
0 insamples A and B isthe same (8, = 8, = 0) or different (6, # ;) asimplelikelihood ratio test
may be used. Pooling the two samples, the restricted log-likelihood function will equal:

i(yi NG +(1- y;)In(1- )

The unrestricted log-likelihood function will be:
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represents the test statistic of the likelihoodratio test. When compared to criticd values
onthe di-squared dstribution, “p” represents the statisticd significance of the results. A
p of 0.1 represents sgnificance & the 90% level, which is a cmmmon level of statisticd
significance desired by such tests. Based on this test, statisticdly significant differences
can be damed for two of the four pair wise comparisons siown in Figure 6-1.

* Under the private provision cases, colledive payments elicit a higher WTP than
voluntary payments at a significance level of p = 0.009 (significance of over
9Wh).

* Under the olledive payment cases, private provision €elicits a higher WTP than
government provision at asignificance level of p = 0.015(significance of 98.53%).
The other two pair wise cmparisons iow data that are suppative of these

conclusions — colledive payment €licits a dightly higher WTP than vduntary, and
private provision €licits a dightly higher WTP than government — bu statisticd
significance canna be daimed (p= 0.78and 0.4l). In fad, it shoud be noted that only
Scenario 4 — colledive payment, private provision — appears to dicit a substantialy
different WTP than the other scenarios, and even here the impad is largely restricted to

one payment level: 50¢month.

_nZA (yi IneA + (1_ yi)ln(l_ HA)) + % (Yi In BB + (1_ Yi)ln(l_ 93))

Thisis smply the sum of the log-likelihood functions for ead sub-sample. Thetest isthen asimple
likelihoodratio test, and can be cmmpared to a ci-squared random variable with 1 degreeof freedom.
Because our respondents are randomly assgned ead to asingle bid pant, this approac easily generalizes
to multiple bid pdnts. | assumethat ead bid pant has its own binomial parameter QBid . Thelog-likelihood
for multiple bid pantsis therefore the sum of the log-likelihoods for ead bid point. With threebid pants
this can be compared to a chi-square random variable with 3 degrees of freedom.
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This latter conclusion is confirmed by statistical analysis of the difference in
propations between each o the bid-point pairs. Here, instead of comparing the statisticd
difference between each of the WTP “curves’ as was dore previoudy, | compare results
at each hid pdnt in the graphs embedded in Figure 6-1. The statisticd test used hereisa
simple 2-sample z-test for difference in propations, and the results are presented in

Tables 6-6 and 6-7.

Table 6-6. Differencein Proportions Tests: Colledivevs. Voluntary

Government Provision: Private Provision:
Collective vs. Voluntary Collective vs. Voluntary
50¢/month z=0.88 z=3.34
p=0.38 p=0.00
$3/month z=0.35 z=0.43
p=0.72 p=0.67
$8/mornth z=0.43 z =0.34
p=0.67 p=0.74

Table 6-7. Differencein Proportions Tests. Government vs. Private

Coll ective Payment: Voluntary Payment:
Government vs. Private Government vs. Private
50¢/month z=2.80 z=0.26
p=0.00 p=0.79
$3/month z=151 z=1.58
p=0.13 p=0.11
$8/month z=0.48 z=0.55
p=0.64 p=0.58

As down, undr government provision, whether payments are olledive or
voluntary has no statisticdly significant impad on WTP resporses at any of the bid
points (p ranges from 0.38 to 0.73. Under private provision, havever, a statisticdly
significant difference in WTP resporse is found but only at the 50¢/month level (p =
0.00. Similarly, with vduntary payments, WTP resporses do nd differ at the 90%

significance level among government and rivate provision scenarios at any of the bid
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points (p ranges from 0.11 to 0.58. With colledive payments, a statisticdly significant
differencein WTP resporses is found at the 50¢/month level (p = 0.00 and amost at the
$3/month payment level (p =0.13.

| am therefore forced to conclude that variations in payment methods and
provision arrangements do appea to elicit some variation in responcents WTP, bu that
the magnitude of this effed is relatively small in many cases and nd as gdatisticdly

persuasive & one might exped.

6.5.2 Response Certainty by CV Valuation Scenario

The valuation question was foll owed with a question to gauge the cetainty of the
responcent in their willi ngnessto pay for renewable energy. This question was asked of
only those responaents who had expressed a WTP for renewable energy in the previous
valuation question. Though the specific question wording varied slightly by CV scenario,
as an example, Scenario 1respondents who receved the $3 lid level were asked:

We know that some people are more cetain than dhers abou their answers. On

a scale of 1 to 5, where 1 means “ very uncertain” and Smeans “ very certain,”

how certain are you that your househod would suppat the adogion d this

required $3monthly surcharge?

Resporses to this question rovide another test of systematic response diff erences
based on payment method and provision arrangement. For example, it is concavable that
responcent certainty would be more sensitive to payment and provision eff ects than are
yes/no CV valuation guestions. This might even be expeded if one believes that

resporses to CV valuation questions are affected by the expressve desires of the survey

participants, and are therefore more refledive of genera suppat for a caise than of
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monetary commitments per se (this argument is consistent with the theories put forth by
many psychalogists and aher critics of CV, see, e.qg., Hausman 1993,Green et al. 199).
In this instance, one might exped the CV valuation question to be insensitive to context,
whil e resporses to the certainty question may pick up these mntext eff ects.

Table 6-8 summarizes the survey results for this question for the 4 CV vauation
scenarios at each payment level. Figure 6-2 shows the important pair wise @mparisons
among the scenarios, ill ustrating the separable dfeds of payment method (voluntary vs.

colledive) and provision arrangement (government vs. private).

Table 6-8. Mean Response Certainty by Scenario and Bid

CV Scenario Bid Amount

50¢/month $3/morth $8/month
Scenario 1 4.39 4.25 3.98
Coll ective Payment, Government Provision
Scenario 2 4.34 4.10 3.84
Voluntary Payment, Government Provision
Scenario 3 3.85 3.74 3.68
Voluntary Payment, Private Provision
Scenario 4 4.35 4.14 3.97
Coll ective Payment, Private Provision

The first thing to nae from these results is that respondents expressa high level
of cetainty in their responses overal. Moreover, as one might exped, cetainty levels
drop somewhat as the premium increases; thisistrue for al CV scenarios. This oud be
of some mncern to CV proporents because it implies that respondent’s are lesscertain of
their WTP at high bid levels. This result suppats the well-known “yea saying” effect
common in dchotomous chaoice surveys. some responcents may be saying that they are
willing to pay at high bid levels, when in fad they would be unwilli ng to suppat the

requested premium if the question were not hypotheticd. Such a response pattern may

24C



well have the effect of paositively skewing aggregate and mean willi ngness to pay
estimates, though it should be noted that the drop in certainty with higher payment levels

isnot dramatic.

Figure 6-2. Certainty Responses by Scenario and Bid L evel
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Of more importance to the study at hand is the fact that more certainty is
expresed in some CV scenarios than ahers. Positive WTP respornses to Scenario 3 —
voluntary payment, private provision—in particular are dearly more uncertain than those

for other scenarios. If anything, this suggests that the WTP data presented in Sedion
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6.5.1 may be biased upwards for this <enario relative to ather scenarios. If this is the
case, an even stronger argument could be made for a lower WTP estimate under this
scenario than under other scenarios. The data therefore seem to provide weak suppart for
the @nclusions that: (1) respondents are more cetain abou their WTP under the
coll edive payment method than under voluntary payment, and (2) respondents are more
cetain of their WTP under government provision than under private provision.

As with the valuation results, however, these impads appear largely restricted to
one CV scenario — voluntary payment, private provision. This result is confirmed
statisticdly in Tables 6-9 and 610, where a2-sample t-test for differences in means is
performed for each of the bid-point pairs in Figure 6-2 (this analysis follows the same
basic structure @ that presented in Tables 6-6 and 67 ealier, and asumes equal
variances). As sown below, statisticd differences in mean certainty levels are only
found when Scenarios 2 (voluntary payment, government provision) and 4 (colledive
payment, private provision) are compared to Scenario 3 (voluntary payment, private
provision); this can be seen in the low “p” vaues in the rightmost column in Tables 6-9

and 610,andthe high “p” valuesin the left columns.

Table 6-9. Differencein Means Tests: Collectivevs. Voluntary Certainty

Government Provision: Private Provision:
Collective vs. Voluntary Collective vs. Voluntary
50¢/month t=0.30 t=3.08
p=0.77 p=0.00
$3/month t=0.88 t=247
p=0.39 p=0.01
$8/month t=0.78 t =164
p=0.44 p=0.10
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Table 6-10. Differencein Means Tests; Government vs. Private Certaint

Coll ective Payment: Voluntary Payment:
Government vs. Private Government vs. Private
50¢/month t=0.29 t=278
p=0.77 p=0.01
$3/month t=061 t=218
p=0.54 p=0.03
$8/mornth t=0.07 t=095
p=0.94 p=0.35

Moreover, the fad that Scenario 3 (unlike dl other scenarios) involves customer
switching to anew electricity provider confounds interpretation d these results; it may be
that the inclusion d customer switching in this senario fully explains the differential
cetainty resporses. Strong conclusions are therefore not passble. In fact, it shoud be
noted that response sensitivity to payment and provision context appeas as sgnificant in
the CV valuation guestion as in the cetainty question; this latter finding is ssomewhat
suppative of the CV methodand is at odds with the tentative “psychologicd” theory for

CV resporses discussd ealier.

6.5.3 Analysisof “No” Responses

Asiscommonin CV surveys, after the valuation question those respondents who
indicated they were unwilling to pay for renewable energy at the specified premium were
asked to identify why. The detalled wording of the question varies dightly by CV
scenario; as an example, Scenario 1responcents receved the foll owing question:

There are many reasons why households may not be willing to support the

adogion d thisrequired surcharge. Of the possble reasons listed below, please
circleall that apdy to you andyour househald.

The possble resporse ategories also dffer dightly by CV scenario. Table 6-11
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lists the resporse cdegories by scenario and summarizes the responses received.

Table6-11. Reasonsfor Not Being Willi ng to Pay the Spedfied Premium

Possble Reasonsfor a “No” Response Scl Sc2 Sc3 Sc4
My household can't afford to pay this much for renewable  31.86 28.06 27.046 37.4%
energy

The benefits of renewable energy aren’t grea enough to 46.86 42.006 12.9%0 41.5%
warrant the surcharge

Renewable energy shoud be supported, but | think 39.9% na na 44.9%
households should be aleto voluntarily pay for renewable

energy and that it shoudn't be required [SCENARIOS 1

AND 4]

Renewable energy shoud be supported, but | think all na 32680 318 na
households should be required to pay andthat it shouldn’t

be voluntary [SCENARIOS 2 AND 3]

Renewable energy shoud be supported, but | wouldn'ttrust 35.8%6 39.46 na na
the government to effedively spend the funds collected by

the surcharge [SCENARIOS 1 AND 2]

Renewable energy shoud be supported, but | wouldn't trust na na 40.5% na
the private company to effectively spend the funds

collected by the surcharge [SCENARIO 3]

Renewable energy shoud be supported, but | wouldn't trust na na na 27.26
electricity suppliers and/or private companies to effectively

spend the funds colleded by the surcharge [SCENARIO 4]

| am oppased to al new government programs 2186 21.26 32.060 24.5%
| object to these types of questions 1333 14.0060 7.3% 19.1%
I would need more information before making adedsion 26.006 23.9% 61.20 29.
I wouldn't want to switch electricity providersfor other na na 243 na
reasons [SCENARIO 3]

Other 16.8 10.9% 8.4% 19.1%

Some of the most common reasons for a “no” resporse ae very reasonable, for

example, that the benefits are not great enough to warrant the surcharge and that the

househadd canna aff ord to pay the premium. Also significant is that, in the two vduntary

payment scenarios, 32.6% and 31.%% of respondents sy that all househads shoud be

required to pay. Similarly, in the two coll edive payment scenarios, 39.%6 and 44.96 of
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responcents indicaed that payments shoud be voluntary. A certain amount of distrust in
the provision approad — whether government or private — was also identified as a reason
for saying “no’ to the valuation question. For those receiving a CV scenario with
government provision, 35.86 and 39.46 indicaed that they would nat trust the
government to effectively spend the funds. At the same time, for those receiving the
private provision scenarios, 40.8% and 27.26 said that they would na trust the private
company. Notice however, that distrust in the private company is greder under the
voluntary payment approadh than the olledive payment approadh. Other common
resporses include aneed for more information before making a decision, an oppaition to
all new governmental programs, and concern over switching eledricity providers in
Scenario 3 — voluntary payment, private provision. Less common responses include
outright objedionto CV questions or “other” write-in comments.

Only one asped of the resporse to this question is particularly puzzling. Under
Scenario 3— voluntary payment, private provision— a dispropationately large number of
responcents indicae that they would need more information before making a decision,
while adispropationately small number indicate that the benefits of renewable energy
are not worth the premium. Why resporses to Scenario 3 vary so much compared to the
other scenarios is unknown. One possble explanationis that Scenario 3 was the only one
to invalve switching electricity supgiers. This may explain the heightened need for more
information, bu it does little to explain the relative ladk of concern in Scenario 3 abou

the benefits of renewable energy not being worth the premium.
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6.5.4 Participation Expedations: Will Othersbe Willing to Pay?

Also explored in the survey were the expedations of the survey respordents abou
the willi ngnessto pay of other U.S. residents. That is, do responcdents who state aWTP
for renewable energy themselves predict that more people will j oin them in being willi ng
to pay than dothose respondents who say they are unwilli ng to pay the premium? Andis
this relationship stronger among some payment and provision contexts than others?

Such an effed has been foundin numerous other acalemic disciplines. Some of
the relevant literature, which the spans sciology, marketing, econamics, and colledive
adion fields, is reviewed in Sedion 6.8.Related concepts described in this literature
include interpersonal influence redprocity, trust in athers, and bandwagon effects. One
underlying conclusion from much of this work isthat human dedsion-making is often far
more complex and socially determined than economic analysis assumes. Of perhaps the
most dired relevance to the gproadc taken in this chapter are the conclusions of Dawes,
McTavish and Shaklee (1977 and Orbell and Dawes (1991). These authors find that, in
experimental settings, contributors to public goods exped significantly more cooperation
than do defectors. That is, contributors to public goods exped a greaer number of other
individuals to also contribute than dothase who are unwilli ng to contribute themselves.
A related study by Pieters et a. (1998 shows that the expeded pro-environmental
behavior of other households is diredly correlated with individuals own environmental
behaviors.

In the present study, | test for these dfeds in a hypothetical contingent valuation

setting. While discusson o “participation expedations” and “interpersonal influence” is
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common in ather disciplines, these dfeds have not been thoroughly tested in CV
research, where a narrow focus on econaomic motivations that assume rational
maximizing behavior and independent choices often pervades research agendas.
Spedficdly, each CV survey asked what percent of U.S. residents the responcent
believes would suppat and ke willing to pay the spedfied premium for renewable
energy. Though the exad question wording varies mewhat by CV scenario, for
Scenario 1the questionreals:

Remembering that all homes and businesss in the United Sates would have to

pay the same amount if this palicy was adoped, what percent of all U.S.residents

doyou bkelieve would suppat the adogion d this required $3monthly surcharge.

Ten resporse cdegories were dlowed: lessthan 10%, 10-20%...90-100%.

Not only do answers to this question allow one to evaluate the relationship
between stated willi ngnessto pay and expedations for the willi ngnessto pay of others,
but they also all ow one to assesshow survey respondents beli eve others would respondto
different payment or provision contexts. Do the same @mparative preferences for
colledive over voluntary payment, and private over governmental provision, hdd here?
Additionally, do people believe they are more public spirited, i.e. more willi ng to pay for
renewable energy, than other U.S. residents?

Table 6-12 shows the mean results for this question by bid, scenario, and resporse
to the valuation question. For example, under Scenario 1 at the 50¢/month payment level,
survey responcents indicaed that (on average) they believed that 52.9% of other U.S.
residents would be willi ng to pay for renewable energy through coll edive payments, with

government provision d the good. Thaose respordents who indicaed a wil lingnessto pay



themselves thought that 62.1% of other U.S. residents would also be willi ng to pay; thase
who indicaed that they were not WTP thought that only 37.9% of other U.S. residents

would be willi ng to pay.

Table 6-12. Expedations of the WTP of Othersby Scenario and Bid

CV Scenario Responseto Valuation Bid Amount
Question 50¢/month  $3month $8/month

Scenario 1 Yes 62.1% 50.8% 49.9%
Coll ective Payment, No 37.9% 23.9% 30.76
Government Provision Overall 52.9% 37.%% 38.%%
Scenario 2 Yes 49.3% 42. %% 36.3%
Voluntary Payment, No 31. 7% 23.2% 23.%%
Government Provision Overall 41.%% 32.9% 29.2%
Scenario 3 Yes 49.%% 37.1% 39.8%
Voluntary Payment, No 28.5% 22. 2% 25.%5%
Private Provision Overall 40.7% 31.0% 31.9%
Scenario 4 Yes 59.1% 50.3% 46.8%
Coll ective Payment, No 29.6% 28.3% 26.9%
Private Provision Overall 52.8% 42.0% 36.6%

As down, the expeded WTP among others dedines as bid levels increase. This
much is to be expeded. Several important tentative conclusions aso emerge from these

data:

» Payment Method Affects WTP Expectations. As with the dired valuation
guestion reported ealier, a greater willi ngnessto pay is expeded under colledive
payment methods than under voluntary payment. This is true under both the
government and frivate provision arrangements, and can be seen best by looking
at the overal resporse rows in Table 6-12. The differences also appear more

substantial aadossall bid levels than the diff erences reported earlier for the dired
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valuation guestion. On average, collective WTP is expeded to be gproximately
25% higher than vduntary WTP. On the other hand, urike the CV valuation
question, nosignificant diff erences can be seen in resporse based on the provision
arrangement. Overall, these results show that the WTP expedations of others are
sensitive to payment method, with a higher WTP expeded under colledive than
under voluntary payment, bu that a similar sensitivity is not deteded for
provision arrangement effects. Survey respordents seemingly understand the
nature of the free-riding effect: respondents expect more U.S. residents to suppat

a olledive payment approach for renewable energy than avoluntary ore.

Individuals Who are Willi ng to Pay Often Exped Othersto Redprocate. The
WTP expedations for othersis far lower among thase who are not willi ng to pay
for renewable energy themselves than it is for those who are willi ng to pay. The
differences are striking. Those who indicae awilli ngnessto pay for renewable
energy often exped twice @ many people to do likewise than do those who
indicate they are nat willi ng to pay. For example, under colledive payment and
private provision at the 50¢/month payment level, those who state a WTP also
indicate that they believe 59.1% of other U.S. residents would be willi ng to pay;
this percentage drops to 29.6/% for thase who state that they themselves would na
be willing to pay. Moreover, this basic result is true in al four payment and
provision scenarios. Apparently, regardlessof the payment and provision method,
those who indicate awillingnessto pay for renewable energy aso believe that

many others will reciprocate and ke willi ng to pay. This finding is consistent with
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the aonclusions reported ealier by Dawes, McTavish and Shaklee (1977, Orbell

and Dawes (199]), and Pieters et a. (1998).

It is aso important to note what this finding does nat diredly tell us. Spedficdly,
a number of acalemic disciplines (briefly reviewed in Sedion 6.8 have reported
on a “bandwagon”’ or “reciprocity” effect: that is, the participation d othersin an
adivity diredly increases the probability that still more individuals will
participate. Contributions are matched with more contributions, whil e defectionis
matched with defedion. In this way, initia contributions can trigger a dain
reagion of additional contributions when a “criticd mass of participants is
achieved. Among several possble reasons for this effed is that individuals will
only contribute towards pullic goods themselves if they believe that others are

doing their fair share.

The results presented here ae suggestive of such an effed, and are wnsistent with
much o the etant literature in this areg bu tell us little éou causaity.
Spedficdly, results presented so far show a positive wrrelation between
“participation expedations’ and stated WTP, bu canna diredly tell us whether
(1) it is because others are expeded to contribute that survey responcdents also
indicae a WTP (the “bandwagon” or “redprocity” effed), or (2) whether
responcents who say they are WTP simply “defend’ their choice by saying that
they believe that others would make asimilar one. Results also tell uslittl e dou

the cause of the dfed. These isaues are aldressd in more detail in Section 6.8,a
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sedion that aso highlights the need for additional research to more fully

understand the findings reported here.

Respondents Perceave Themselves to be More Willing to Pay than Others.
How do these respornses compare to adual stated WTP as expressd in the ealier
valuation question? Using overal resporses from Table 6-12, it is clea that
responcents’ perceptions of the WTP of others is lower than their own stated
willi ngness to pay. For example, at the $3 kid level of Scenario 1, 50% of
responcents indicated that they were willing to pay in the valuation question,
whil e survey respondents believed that just 37.4% of U.S. residents would suppat
the same surcharge. A similar effect is foundfor all other CV scenarios and kd
points. This effed remains generaly true, bu not as dedsively, if one focuses
only onthe resporses of thaose who doexpressa willi ngnessto pay for renewable
energy (it appearstruein al cases except Scenario 1). Apparently, respondents to
this aurvey in general fed that they are more likely to be willing to pay for
renewable energy than are others. This is consistent with ather research findings
that show that individuals attribute higher levels of pro-environmental behavior to
themselves than to athers, perhaps out of a motivation to hdd pasitive beliefs

abou themselves and maintain self-esteem (Pieters et al. 1998.
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6.5.5 Multivariate Regresson Analysis: Simple Pair Wise Comparison Models

One of my obedives in this gudy is to explain olserved dfferences in
willingness to pay among respordents based on a number of possble explanatory
variables. Regresson analysis can be used for this purpose. It provides a further test for
systematic differences among vauation resporses based on payment and povision
contexts. It also provides a more robust method d testing for the “participation
expedation” effects discussed in the previous section, and for evaluating the impad of
demographic, socioeconomic, and attitudina variables on stated willi ngnessto pay for
renewable energy.

This parametric logit anaysis is performed in a fashion that is typicd in
contingent valuation studies (seg e.g., Hanemann and Kanninen 1999. Mathematicdly,
one can write the probability of observing a “yes’ resporse to the vauation question,
where WTP is distributed with mean u and variance o, as equd to:

Pr{responsés'yes} =1-G, (BFId - %).

In this case G, is chosen to be the cumulative distribution function for the stochastic
comporent 1.

To introduce demographic, socioeamnamic, and aher characteristics, it isasumed
that for individual “i” who is facel with a given hid level one can rewrite the individual

spedfic mean as ; = X3 such that:
Pr{responses'yes for individuali} =1- G, (B%OI‘ —%3) ,

This dlows one to incorporate demographic, socioeconamic, and other effects
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(represented by X[J into an analysis of WTP using standard logit analysis, andto doso in
a utili ty-theoretic fashion.

Perhaps the simplest method d testing for the impad of payment method and
provision arrangement on resporses to the valuation question is to consider pair wise
comparisons between the different valuation scenarios, much as was dore ealier with
summary statistics. Using this approach, the dependent variable in the logit equation is
whether or not the respondent said “yes’ to the valuation question (1=yes; 0=no).
Including a dummy “treagment” variable (which indicaes whether payment was
voluntary or colledive, or whether provision was through the government or the private
sedor) as an independent explanatory variable alows one to see whether the treatment
has a significant positive or negative dfed on the probabili ty of being willing to pay for
renewable energy. Other socioeconamic and demographic variables are dso included as
independent explanatory variables. Here | kegp the model simple, and do na include
attitudinal or “participation expedation” variables; that is dore in the subsequent sedion.
Table 6-13 shows the independent variables used in the simple logit analysis that foll ows

and the fuller model presented later.
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Table6-13.Model Variables

Variable

Description

Bid

$0.5, $3,0r $8 depending on survey version

Payment and Provision Dumny Variables

Voluntary Payment
Private Provision

1if voluntary payment; O if collective payment
1if private provision; O if government provision

Demographic and Sacioeconomic Variables

Rent

Age

Female

Children

Liberalism

Education

Income

Attitudinal Questions:

1if rent; 0 if home ownership

1-7 age scde

1lif female; Oif male

1if have dildren; O otherwise

1-5 scde; 1=very conservative, 5=very libera

1-8 educaion scale

1-12 howsehadd income scale

1-5 ageament scales; 1=grongly disagree 5=strongly agree

First Mover
Little One Can Do
Affected by Others

Company Distrust
Distrust of Others
No Regulations
Government
Distrust

All Should Pay
Direct Benefits

Family Suppat

Other Questions

Parti cipation
Exped.

Environ. Actions

“1 am often ore of the first people | know to try new products’
“There is not much that any one individual can doabout the environment”

“1 am more likely to buy environmentally friendy productsif | know that
other people ae doing the same”

“1 dorit trust the environmental claims of companies offering
environmentally friendly products’

“1 dorit trust other people to make personal sacrificesto protect the
environment”

“Now that companies are off ering environmentally friendy products, we
don't need as many environmental regulations’

“The government can’t be trusted to collect funds and spend them on
worthwhil e causes’

“The government shoud require everyoneto help pay for environmental
improvements’

“1 will only pay more for environmentally friendly productsif | receve a
direct benefit from doing so”

“1 think my family and friends would support renewable energy if they had
the option”

1-10scde on perceved likelihoodthat others would be willing to pay

Number of environmental actions done by household on regular basis from
list of 11 possibilities (see Question 14)
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Table 6-14 shows the results of the four pair wise regresson anayses, and

presents coefficient estimates with standard errors (in parenthesis) and probabiliti es

(indicaed by asterisks). Eadch of the four pair wise regresson equations equates to ore of

the graphs shown ealier in Figure 6-1: the first column in the table analyzes resporses to

Scenarios 1 & 2, the second column Scenarios 3 & 4, the third column Scenarios 2 & 3,

and the fourth column Scenarios 1 & 4.

Table6-14.L ogit Equationsfor Pair Wise Comparisons

Collectivevs. Voluntary Payment | Government vs. Private Provision
Variable Government Private Voluntary Collective
Provision Provision Payment Payment
coefficient coefficient coefficient coefficient
(se) (s.e) (s.e) (se)
Bid -0.097*** -0.147*** -0.091*** -0.149***
(-0.025 (0.027) (0.0%) (0.0%%)
Rent -0.204 0.261 0.086 -0.098
(0.223) (0.2 (0.230) (0.23%)
Age -0.081 -0.097 -0.097 -0.093
(0.083) (0.083) (0.061) (0.00)
Female 0.448*** -0.024 -0.042 0.485***
(0.177) (0.17) (0.171) (0.185)
Children 0.054 -0.468** -0.037 -0.389*
(0.215) (0.221) (0.20) (0.2249)
Liberalism 0.316*** 0.229%** 0.303*** 0.233***
(0.08%) (0.085) (0.083) (0.08)
Education 0.000 0.115* 0.059 0.062
(0.0%) (0.03) (0.057) (0.080)
Income 0.117%** 0.089*** 0.092*** 0.108***
(0.031) (0.0 (0.031) (0.03)
Private Provision na na 0.200 0.505***
(0.19) (0.167)
Voluntary Payment -0.139 -0.451*** na na
(0.161) (0.165)
Constant -0.819 0.226 -0.874 -0.296
(0.57%) (0.561) (0.53) (0.58)
# of Observations 682 698 694 686
Log Likelihood -442.5 -429.0 -454.3 -421.2
LR Test 59.46 85.95 52.10 86.06
p-value 0.00 0.00 0.00 0.00
% Corred 62.3% 65.6% 592% 66.6%
Predictions

* o+ %% denote significance at the 10%, 5% and 1% level




As $own in eat regression, the “bid” variable is negative and hghly statisticdly
significant; the probability of saying “yes’ to the valuation questions clearly dedines as
bid levels increase. The same conclusion was reached ealier, bu here | am able to make
the daim with clea statisticd significance

Theregressonresults are dso consistent with the findings presented ealier onthe
impads of payment method and povision arrangement. The negative wefficient on
“voluntary payment” in the first two columns in Table 6-14 shows that colledive
payments elicit a higher WTP than voluntary ones under both the private (column 2) and
government (column 1) provision scenarios, thowgh only the wefficient in the private
provision case is datisticdly significant. Similarly, the positive wefficient on the
“private provision” variable in the latter two columns in Table 6-14 shows that private
provision €licits a higher WTP than government provision, though only the coefficient in
the wlledive provision caseis highly significant. The interpretation d these resultsis the
same & that offered earlier: ahigher WTP appears to be dicited with coll ective payment
and private provision than vduntary payment and government provision, bu statisticd
significance ca only be daimed in two dof the four pair wise mmparisons.

Asfor the demographic and socioeconamic variables, some cnsistent impacts are
found.In particular, coefficients on the income and liberalism variables are consistently
pasitive and are statistically significant in al four regressons. Househalds with higher
incomes and responcents who are more liberal are found ke to be morelikely to say “yes’
to the valuation question. Being female dso appeas to increase the probabili ty of being
willing to pay for renewable energy, bu this effect is only apparent and statisticdly

significant in two of the four regressons. Respondents with children appear lesswilli ng
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to pay for renewable energy than those withou children, though again this effed is only
significant in two o the four pair wise cmparisons. Finaly, though statisticd
significance is limited, increased age gpears to reduce WTP and educaion appears to

increase WTP; home ownership hes no consistent effect.®®

% Two ather approaches that can be used to test for payment and provision effeds deserve mention.

Option 1: One optionisto pool al of the survey data and simply use threedummy variablesto
cgpture the dfeds of all four payment and provision scenarios. The alvantage of this approach comesin its
larger sample size The disadvantages are that it assumes that socioeamnomic, demographic, and bid
variables have similar effeds on WTP for all payment and provision scenarios, and that it does not all ow
for aunique separation of payment effeds and provision effeds. Results from aregresson dof thistype ae
provided in the following table in the left column. In this case, Scenario 1, 3, and 4 are the dummy
variables that indicate the payment and provision scenario; Scenario 2is the base-case, so does not require
adummy variable.

Option 2: Another regresson option isto again pod all of the survey data, and to use two dummy
variables, one that captures whether payment is voluntary (1) or colledive (0), and another that cgptures
whether provision is through the government (0) or the private sedor (1). The alvantages of this approach
arethat it also alows apoding of all the data (a higher “n”), and in additional allows for a separation of
payment and provision effeds. Unfortunately, this approac resultsin aloss of information because it
assumes that, for example, the impad of voluntary payment is equal under both government and private
provision. Thisregression is also reported below, thistime in the rightmost column.

Variable Option 1: Option 2:
Coefficient (s.e.) Coefficient (s.e.)

Bid -0.119(0.018)*** -0.119(0.018)***

Rent -0.005(0.164) 0.002 (0.163)

Age -0.098(0.044)** -0.097 (0.044)**

Female 0.201 (0.125) 0.191 (0.124)

Children -0.201(0.152) -0.206(0.152)

Liberalism 0.272 (0.057)*** 0.272 (0.060)***

Education 0.062 (0.041) 0.063 (0.041)

Income 0.097 (0.022)*** 0.097 (0.022)***

Scenario 1 Dummy 0.179 (0.161) na

Scenario 3Dummy 0.193 (0.159) na

Scenario 4 Dummy 0.661 (0.162)*** na

Private Provision Dummy na 0.333 (0.114)***

Voluntary Payment Dummy na -0.322(0.114)***

Constant -0.658(0.408) -0.404(0.402)

Number of Observations 1380 1380

Log Likelihood -8792 -880.3

LR Test 1369 1353

p-value 0.00 0.00

% Corred Predictions 62% 62%

* o+ %% denote significance at the 10%, 5% and 1% level
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6.5.6 Multivariate Regresson Analysis. A More Complex M odel

A more @mplex regresson model, incorporating both the dtitudina and
“participation expedation” variables listed in Table 6-13, is described in this sdion.
Rather than proceealing with pair wise comparisons, however, here four distinct logit
models are estimated, ore for each o the four payment and provision scenarios. The god
is to evaluate the impads of various cioeamnomic, demographic, and attitudinal fadors
— including “participation expedation” — on the probability of a “yes’ resporse to the
valuation question, and to do this acoss different CV scenarios. The pooled scenario
resporses used earlier are inappropriate to med this objedive becaise ezh o the poded
scenarios (i.e., each column in Table 6-14) includes responses to two of the CV scenarios.
Here, each spedfic CV scenario is anayzed separately. This does not alow one to
evauate the impad of payment and provision arrangements on WTP (which was the
purpose of the poding, ealier), bu does adlow for a more complete anaysis of the
impad of socioeconamic, demographic, and attitudinal variables on WTP. Because | do
nat pod scenario responses in this analysis, howvever, the sample size for eadh regresson
Is sgnificently reduced. Statisticd power is therefore dso lower, and orly variables that
have substantial impads on the results are likely to be fourd statisticaly significant.
Table 6-15 shows the results of the logit analysis in the same format as provided in the

previous analysis.

The results from these regressions are @nsistent with those found ealier. Bid, age, liberalism, and income
variables all have statisticdly significant impads of the WTP results. As shown with Option 1, Scenario 2
captures the lowest WTP, but only WTP under Scenario 4is higher in astatisticdly significant way.
Meanwhil e, Option 2 shows that private provision increases WTP in the poded regresson, whil e voluntary
payment deaease WTP. The regresson does not allow one to dscriminate this effed acossdifferent
provision arrangements, however, as does the goproach used in the main body of this chapter that looks at
pair-wise cmparisons.
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Table6-15.L ogit Equationsfor Independent Sample Results

Treatment
Variable Scenario 1 Scenario 2 Scenario 3 Scenario 4
Coll/Gov't Vol/Gov't Vol/Pvt Coll/Pvt
coefficient coefficient coefficient coefficient
(se) (se) (s.e) (s.e)
Bid -0.17%** -0.03 -0.08* -0.23%**
(0.06) (0.05) (0.05) (0.06)
Rent -1.01** -0.72* 0.31 0.33
(0.47) (0.39) (0.43) (0.49)
Age -0.08 -0.18 -0.20% -0.26*
(0.13) (0.12) (0.12) (0.14)
Female 0.90** 0.15 -0.20 0.52
(0.38) (0.33) (0.31) (0.44))
Children -0.05 0.32 -0.43 -0.43
(0.46) (0.37) (0.38) (0.50)
Liberalism -0.03 0.08 0.11 -0.29
(0.18) (0.16) (0.16) (0.19)
Educaion 0.03 -0.06 0.26** -0.04
(0.13) (0.12) (0.12) (0.13)
Income 0.08 0.12%* 0.06 0.10
(0.07) (0.06) (0.06) (0.08)
First Mover 0.04 0.19 0.35** -0.14
(0.18) (0.15) (0.15) (0.17))
Little One Can Do -0.24* -0.04 -0.03 0.07
(0.14) (0.12) (0.13) (0.16)
Affeded by Others 0.11 0.27* 0.09 0.31**
(0.14) (0.14) (0.14) (0.17)
Company Distrust -0.25 -0.01 -0.18 -0.15
(0.19) (0.17) (0.18) (0.20)
Distrust of Others 0.22 0.14 -0.09 0.02
(0.17) (0.16) (0.17)) (0.17)
No Regulations -0.05 -0.15 0.11 -0.22
(0.16) (0.14) (0.16) (0.17)
Government Distrust -0.43** -0.27+* -0.10 -0.34**
(0.15) (0.13) (0.13) (0.16)
All Should Pay 0.71%** 0.25** 0.27+* 0.41%**
(0.14) (0.12) (0.12) (0.15)
Dired Benefits -0.01 -0.42¢** -0.35%** -0.31*
(0.15) (0.15) (0.14) (0.16)
Family Suppart 0.62+** 0.74+*=* 0.59** 0.77+**
(0.19) (0.19) (0.21) (0.22)
Participation Expedations 0.48** 0.41%** 0.61*** 0.56***
(0.09) (0.09) (0.10) (0.10))
Environ. Actions 0.21** 0.07 -0.05 0.29x**
(0.12) (0.09) (0.09) (0.12)
Constant -4 755 ** -4.02F** -4.16** -1.50
(1.77) (1.49) (1.63) 1.89
Number of Observations 318 330 324 336
LogLikdihood -1210 -1523 -1521 -1128
LR Test 1964 1526 14177 2125
p-value 0.00 0.0 0.00 0.00
% Correct Predictions 84.6% 78.5% 77.5% 84.9%

* o+ o+ denote significance at the 10%, 5% and 1% level




Visual inspedion d the results leads to a number of interesting and relevant
conclusions:

* Modd Acauracy Improves: Including attitudinal variables in addition to
standard socioeconamic and demographic variables incresses the predictive
cgpabiliti es of the regression models aubstantially. Data presented earlier for the
more restricted model runs that only included socioecnamic and demographic
variables dowed that those logit models accurately predicted respondents
“yes/ng’ vauation responses 59-67% of the time. The more complex models
presented here that include dtitudina and oher factors predict vauation

resporses accurately 77-85% of the time®” The importance and statistical

87 This comparison is not perfea because the more restricted model was run using pair wise comparisons,
whil e the more complete model was run on ead valuation scenario separately. | therefore dso ran the logit
model on each valuation scenario separately, with attitudinal variables excluded. The results are presented
in the foll owing table, which show a prediction accuracy for these four runs that ranges from 59.8% to
70.7%. These results confirm the findings presented above.

Treatment
Variable Scenario L Scenario 2 Scenario 3 Scenario 4
Coll/Gov't Vol/Gov't Vol/Pvt Coll/Pvt

coefficient (s.e.) coefficient (s.e.) coefficient (s.e.) coefficient (s.e.)
Bid -0.112(0.037)*** | -0.086(0.037)** | -0.099(0.037)*** | -0.194(0.038)***
Rent -0.259(0.325) -0.126(0.313) 0.414 (0.3%4) 0.125 (0.359)
Age -0.046(0.089) -0.120(0.089) -0.071(0.085) -0.125(0.095)
Female 0.781 (0.257)*** 0.145 (0.250) -0.155(0.239) 0.127 (0.275)
Children -0.117(0.319) 0.193 (0.29) -0.291(0.304) -0.664(0.328)**
Liberalism 0.326 (0.122)*** | 0.308 (0.118)*** 0.296 (0.120)** 0.144 (0.125)
Educaion 0.045 (0.085) -0.038(0.081) 0.146 (0.081)* 0.062 (0.086)
Income 0.111 (0.044)** 0.124 (0.045)*** 0.072 (0.043)* 0.120 (0.051)**
Constant -1.163(0.828) -0.626(0.797) -0.919(0.767) 1.03(0.838)
# of Observations 334 348 346 352
LogLikdihood -211.97 -22815 -22210 -20368
LR Test 37.34 26.12 3318 5182
p-value 0.00 0.00 0.0 0.00
% Correct Predict. 66.5% 59.8% 62.1% 70.7%

* o+ *% - denote significance at the 10%, 5% and 1% level
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significance of attitudinal variablesin this analysisis consistent with the results of
other CV studies, which have dso fourd that attitudinal variables often do a better
job d predicting WTP resporse than do socioeconamic and demographic factors
(Kotchen and Reiling 2000, Luzar and Cosse 1998). The relative importance of
attitudinal variables over demographic and socioecnamic factors is also
consistent with studies that have profiled the dharaderistics of “green” consumers

(see e.g., Roberts 1996.

“Participation Expedation” Effeds are Substantial. Data reported here
confirm previous anaysis that showed the importance of “participation
expedations.” Respordents who indicae they are willi ng to pay for renewable
energy are far more likely to believe that large numbers of others will aso
contribute. Interestingly, this is true acoss al payment and provision scenarios
(this is, again, consistent with the previous findings), and can be seen by the
statistica significance of the “participation expedation” variable in al four of the
regresson runs presented in Table 6-15. The phenomenonis, again, substantial.
As with the previous results, however, statisticd techniques can test only for
asciations between variables, na for causation. Accordingly, the findings
reported so far do nd diredly tell us whether (1) it is because others are expeded
to contribute that survey respondents also indicate a WTP (the “bandwagon’ or
“redprocity” effed), or (2) whether responcdents who say they are WTP simply
defend their choice by saying that they believe that others would make a similar

one. The results are therefore suggestive of the bandwagon/reciprocity effed, but
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are certainly not definitive.

Socioeanomic and Demographic Variables have a Modest Effed. Once
attitudinal variables are included in the model, the statisticd significance of the
socioecnamic and demographic variables deaeases. Income remains positively
related to a “yes’ response to the valuation qestion, bu statisticd significanceis
only achieved in one of four model runs. Liberaism has no consistent or
significant effect on the results, urlike in the previous models, presumably
becaise other attitudinal fadors are now cgpturing that impact. Home rental
reduces WTP in two cases in a statisticdly significant fashion, bu failsto do so in
the other two scenarios. Age again appears to reduce the probability of a “yes”
resporse to the valuation guestion, while being female increases that probabili ty
in three of four cases. The bid variable has a negative wefficient, as one would

exped, an effed that is datisticdly significant in threeof four cases.

Several Attitudinal Variables Have Significant Effeds. | find that some
attitudinal variables have statisticdly significant effeds on the probability of a
“yes’ resporse to the valuation qguestion, while others do nd. As noted by the
NOAA pand report on the reliability and accuracy of CV (Arrow et a. 1993,
including such attitudinal variables in a contingent valuation context can help test
the construct validity of the CV method- that is, the degree to which stated WTP
varies with ather attitudinal measures in ways that are consistent with theory or

common sense. The results of my regresson runs do show a number of effects
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that appear consistent with construct validity. These results also shed additional
light on why and when individuals might be willing to suppat renewable energy.

For example:

0 Those who kelieve that their family and friends would aso suppat
renewable energy (“family suppat”) are more likely to be willi ng to pay
themselves. Thisfinding is highly significant acrossall four CV scenarios.
This result is suppative of the “participation expedations’ finding
discussed ealier, and suggests that the influence of nea peers (family and
friends) is sparate from the more general “participation expedations’
result. Similarly, thase who more strongly agreed with the statement “1 am
more likely to buy environmentally friendly products if | know that other
people ae doing the same” (“affeded by others’) were dso more likely to
be willing to pay for renewable energy, though this effed rises to
statistica significancein orly two o the four cases. While many questions
abou these results remain uranswered (see Section 6.8, this finding
further ill ustrates the possible importance of the actions of othersin ore’s

own dedasion making.

0 A Dbelief that government shoud require everyone to pay for
environmental improvements (“all shoud pay”) is paositively related to
willi ngness to pay for renewable energy in al four scenarios, including

those with colledive and voluntary payments. Apparently, those who are
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willing to pay for renewable energy, regardliess of the payment method,
are dso inclined to believe that everyone shoud be required to pay for
environmental improvements. This finding is, honvever, more significant
in the olledive payment cases than in the voluntary cases, as one would
exped (this can be seen by the magnitude of the aefficient in Scenarios 1

and 4 \ersus 2 and 3).

Distrust of the government to effedively colled and spend funds
(“government distrust”) is negatively related to WTP in al four CV
scenarios, and is gatisticdly significant in three those with a greaer trust
in the government are dso more likely to say they would pay a premium
for renewable energy. Also consistent with what one might exped, this
effect is least significant in the scenario that involves the least amourt of

government intervention: voluntary payments and private provision.

Survey participants who strongly agreed with the statement “1 will only
pay more for environmentally friendy productsif | receive adirect benefit
from doing so” (“direct benefits’) were dso less willing to pay for
renewable energy than those who dsagread with this gatement. This

effect is gatisticdly significant in threeof four cases.

Thaose responcents who strongly agreed with the statement “1 am one of

the first people I know to try new products’ (“first mover”) were
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significantly more likely to state awilli ngnessto pay for renewable energy
in the voluntary payment scenario with private provision. This effed is not
significant in the other scenarios. This result is plausible becaise the
voluntary payment/private provision scenario, which aso invoves
switching to a new eledricity supdier, is the dosest of all scenarios to a

new product purchase.

0 A lad of trust in the daims of companies off ering environmental products
(“company distrust”) reduces the probability of a “yes’ resporse to the
valuation question in al four scenarios, bu is not statisticdly significant
in any. A distrust of others to make personal sacrifices for the
environment (“distrust of others’) and a belief that environmental
regulations will no longer be required with the advent of environmental
marketing (“no regulations’) have no dscernable impads on the WTP
results. Meanwhile, a belief that there is littl e that any one individual can
do abou the environment (“little one can dd’') appeas to have alimited

but negative éfect on WTP.%®

o Finally, those responcents who indicated that their household uncdertakes a

large number of environmental adions on a regular basis (e.g., recycling,

% This last result is at odds with research that has found a substantial relationship between “perceved
consumer effediveness’ and environmental intentions and behaviors (see e.g., Ellen et al. 1991, Berger
and Corbin 1992 Roberts 1996)
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purchasing organic foods, etc.) aso appear more willing to pay for

renewable energy, espeaally in the wll ective payment scenarios.

6.5.7 Opinion Survey Results

As an adjunct to the CV surveys, an ognion survey was fielded to amore limited
sample of U.S. residents. An important goal of this survey was to provide ameasuring
stick for the CV results. A number of the warm-up, demographic, and socioecmnamic
guestions in the opinion survey were the same & those in the CV surveys; results from
these questions are nat reported here. Instead, | focus on the questions included in the
opinion survey that relate to the specific objedives of this chapter and that can be
compared to the results of the CV study. As will be shown, resporses to the opinion
survey are largely consistent with the CV results, reported earlier. | also summarize
answers to ather questions that relate to the barriers, motivations, and preferences of

individuals who might voluntarily purchase green power.

Suppat for Renewable Energy

After the same warm-up questions included in the CV survey, an initial question
(Question 9 in the opinion survey asked simply:

Do you kelieve that renewable energy production shoud be increased, even if it

costs more than dher electricity production ogions?

55% answered affirmatively, with the remaining 43% saying no (n = 199). This
finding is mewhat surprising in that a relatively modest majority of individuals

indicated suppat for renewable energy. While the somewhat tepid response may in part
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be caised by uncertainty as to the level of the st impad, it is reasonable to conclude

that suppat for renewable energy is not unquelified among the American popuace

Payment Preferences
To evaluate individua preferences for different payment methods — whether
colledive or voluntary - Question 10continued:
If renewable energy is to be suppated, the exra money nealed to increase the
suppy of renewable energy could be mlleded in a number of ways. Of the two
possble approached listed below, which ore would you most prefer?
1. Option I The exra money ®uld be raised through arequired surcharge on
the dedricity bill sof all homes and bisinessesin the United Sates.
2. Option 2 The extra money ould be raised through avoluntary surcharge on
the dedricity bill s of only thase homes and husinesss in the United Sates
that voluntea to suppat renewable energy.

Table 6-16 summarizes the overall resporse to this question and the resporse

segmented by initia response to Question 9,above.

Table 6-16. Response to Payment Preferences Question

Payment Preference Overall Response of Those Response of Those Who
Response Who Indicated Indicated a Lack of
Support for RE in Q9 Support for RE in Q9
Required Surcharge 53% 70% 2%
Voluntary Surcharge 47% 30% 71%
Samnple Sze n=182 n= 106 n=75

Results are & one might exped. Those who initialy indicated support for
renewable energy generally favor collective payment methods, while those who do nd
wish to pay more for renewable energy typically prefer voluntary payments. In aggregate,

a olledive, required surchargeis marginaly preferred to avoluntary surcharge.
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When compared to the CV results, it is interesting to nde that payment
preferences are perhaps stronger and more goparent in the opinion survey. Spedficdly, in
the CV survey a higher WTP for renewable energy is foundfor colledive payment than
for voluntary payment, but not by alarge margin in many cases. While overal resporse
to the opinion survey question above would appear to suppat this conclusion (just 53%
prefer colledive payment), the relevant comparison is nat with the overall resporse, bu
rather with the resporse of those who suppated renewable energy in Question 9 thisis
because it is only these individuals who would presumably answer affirmatively when
facal with a CV question on WTP for renewable energy. With this basis for comparison,
it is clea that among those who suppat renewable energy, the maority (70%) prefer
coll edive payments to voluntary ones. This margin o differenceis nat replicaed in the
CV survey, where more modest WTP diff erences are found.This ioud na, howvever, be
entirely surprising. While thaose who suppat renewable energy may strongly prefer a
colledive payment mechanism, this is nat to say that they would be unwilli ng to pay
when confronted with a voluntary choice

The survey aso asked why responcents slected the payment method that they
did. For example, for those who expressed a preference for collective payments, the
survey asked:

There are many possble reasons why individuas might prefer that all households

and bsinesses be required to pay for renewable energy. Of the passble reasons

listed below, please arcleall that apdy to you.
The three resporse cdegories offered, and a summary of the results, are listed in Table 6-

17.
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Table6-17.Reasonsfor Preferring Coll ective Payments

Response Category % of Respondents
Who Mentioned

Renewable energy benefits everyone so everyone should be required to 68%

pay (i.e., it shouldn’t be voluntary)

If everyone pays, the actual yealy cost of renewable energy could be 76%

lower

| don't trust other people to voluntarily pay more for renewable energy 54%

Other 9%

Those who preferred voluntary payments were asked a similar question, with

results presented in Table 6-18.

Table 6-18. Reasonsfor Preferring Voluntary Payments

Response Category % of Respondents
Who Mentioned

People shouldn't be required to pay for something they dorit want 66%
Renewable energy just isn't that important to me 23%

| couldn't afford to pay more for renewable energy 55%
Voluntary action by individuals can go along way towards improving the 47%
environment

Other 8%

The most common reasons for preferring colledive payments are to reduce
overal costs on a per-customer basis and to ensure that everyone who benefits also pays.
Concerns that others would na pay under a voluntary scheme were dso common. Those
who pefer voluntary payments note that people shoddn't be required to pay for
something they do nd desire, that the payment might be unaff ordable, and that voluntary

adion can go along ways towards improving the environment.



Provision Preferences

As with the CV surveys, the opinion survey also sought to understand preferences
for different provision arrangements. governmental or private. Spedafically, the survey
asks:

Funds used to suppat renewable energy could be managed in many ways. Of the
two possble approaches listed below, which ore would you most prefer?

1. Option 1 Funds from an eedricity bill surcharge could be wlleded by the
government and used to help fundthe wnstruction d more renewable energy
projeds

2. Option 2 Funds from an eledricity bill surcharge culd be colleded by each
customers’ eedricity supdier and wsed by private companes that sell
renewable energy to buld more renewable energy projeds

Results are presented below in Table 6-19. Consistent with the CV results, private
provision is marginaly preferred to government provision. Unlike payment preferences,
however, this hads regardless of whether the respondent did or did na initially indicate

their suppat for renewable energy in Question 9.

Table 6-19. Response to Provision Preferences Question

Payment Preference Overall Response of Those Response of Those Who
Response Who Indicated Indicated a Lack of
Support for RE in Q9 Support for RE in Q9
Government Provision 46% 45% 47%
Private Provision 54% 55% 53%
Samnple Sze n= 179 n= 106 n=72

Other Questions. Crowding Out and Bandwagon Effeds
The opinion survey contained a number of addtional questions to better
understand consumers opinions abou and demand for renewable energy in a voluntary

green marketing context. Here | report the answers to some of these questions.
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First, the survey asked:
Same househalds in the United Sates now havethe option to voluntarily purchase
renewable energy from their exsting eledric utility or from a new eedricity
supdier. With utlity deregulation, rew eledricity supdiers in some states are
marketing renewable energy. In states that have not deregulated their eledricity
industry, some dedric utiliti es offer their customers the ahbility to pay a premium
for renewable energy. Does your househdd have the option to voluntarily
purchase renewable energy through ore of these programs?

8% of respondents answered affirmatively, 60% negatively, and 2% indicaed
that they did na know. Because approximately 40% of al U.S. howseholds have one or
more green power choice avail able to them (see Chapter 2), it appears that knowledge of
existing green power programs among survey responcentsis limited.

The survey goes on to ask a question similar to the CV valuation question in
Scenario 3 voluntary payment, private provision. Spedficdly:

Would your househald be willi ng to voluntarily purchase renewable energy from

one of these types of programs if it cost an extra $3 onyour monthly e ectricity

bill s?

61% of respordents answered that they would be willing to pay, while 3%
indicated that they would na. This compares favorably to the 57% who indicated they
would be willi ng to pay under CV Scenario 3at the $3/month bid level.

For those who indicated a willi ngnessto pay, | sought to understand whether
“crowding out” could be a ancern. Crowding-out refers to the posshility that increased
fundng for social causes by the government will reduce private, voluntary contributions
to those same causes. Public goods theory predicts that this will be the cae (Steinberg

1987, Cornes and Sander 1986, and there is osme ampirica evidence to suppat the

crowding out effect in ather contexts (Brooks 2000; other empiricd evidence shows the
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oppaite dfed (Richer 1995. To question this hypathesis with respect to renewable
energy, the survey asks:

Now asaume that the government placed a required $2 surcharge on the monthly

eledricity bill s of all homes and bisinesses in the United Sates, including yours,

to raise funds for renewable energy. In this case, would your househald still be
willi ng to voluntarily purchase renewable energy for an exra $3 gr month in
addtionto therequired $2charge?

To this question, 5% said yes, while 41% said no (n = 115). Concerns over
crowding-out are not entirely unfounded: the survey results suggest that pulic padlicy
suppat for renewable energy may have a negative influence on vduntary consumer
demandfor green power, but that 100% crowding out isnat likely.

The survey also sought to understand consumer preferences for utility-
administered green pover programs versus those in restructured markets that require a
customer to switch eedricity providers. Specificdly, for thase respondents who
previously indicated aWTP for renewable energy, the survey asked:

These \oluntary renewable energy programs can be designed in many ways. As
noted earlier, in some states househdds have the option o choosing which
compary will provide their eledricity and can chocse a new eledricity supgier
that sells renewable energy. In other states, howseholds can orny purchase
renewable energy fromtheir existing eledric utility. If you could choase, which of
these two options would be more appealing to you?

A large majority of survey responcents — 67% — preferred a program off ered by
their existing electric utility, while just 33% preferred a program offered by a new
eledricity supgier (n = 108).

The next question asked what concens respondents have &ou voluntarily

purchasing renewable energy:

There are many possble oncerns that people might have abou voluntarily
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purchasing renewable energy from one of these programs. Of the posshble
concernslisted below, please drcleall that apdy to you andyour househald.

Table 6-20 lists the response cdegories offered, and summarizes the data recaved.

Table 6-20. Concerns Expressed about Green Power Marketing

Response Category Overall Response of Those Response of Those
Response Who Expresseda  Who Did Not Expressa
WTP WTP
I'm not sure my household 38% 25% 58%

could afford the extra cost of
renewable energy

Renewable energy just isn’'t 17% 7% 3%
that important to my

household

Renewable energy benefits 38% 4% 22%

everyone so everyone should
berequired to pay (i.e,, it
shoudn't be voluntary)

| am not sure | would trust my 42% 42% 42%
electric utility or these new

companiesto effectively

provide renewable energy

I wouldn't trust the new 34% 32% 38%
companiesto provide high-

quality service

Other 8% 7% 10%
Samnple Sze n= 195 n=117 n=77

The most common concens expressed in aggregate include issues of trust,
aff ordability, and parity (renewable energy benefits everyone, so everyone shoud pay).
Interestingly, thase who expressed a willi ngnessto pay for renewable energy in an ealier
guestion are just as concerned abou trust as thase who were naot willi ng to pay the $3
monthly premium. Not surprisingly, respondents who indicated an urwilli ngnessto pay

the premium are substantially more concerned about aff ordability and are more likely to
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indicate that renewable energy is nat important to them. Thase who indicated they were
willi ng to pay, meanwhile, are far more cncerned abou spreading the ast of renewable
energy acrossall consumers.

The opinion survey also dredly asked a question related to “participation
expedations’ and the “bandwagon” or “redprocity” effed:

Which one of the foll owing statements do you most agreewith:

1 My househdd would be more interested in puchasing renewable energy if we
knew that lots of other households were also purchasing renewable energy

2 My househdd would not be affeded by the behavior of other households when
dedding whether to puchase renewable energy

3 My houwsehod would be lessinterested in purchasing renewable energy if we
knew that lots of other households were also purchasing renewable energy

Previous findings on “participation expedations’ were only able to identify a
pasitive @rrelation between one’'s own WTP and the expedations of the willi ngnessto
pay of others. The meaning or cause of this result was left undetermined. Results from
the opinion survey, however, are nat only suppative of the ealier “participation
expedations’ result, bu also dredly indicate a “bandwagon” or “redprocity” effed.
That is, opinion survey results suppat causation between WTP expedations and ane's
own willi ngnessto pay. There is therefore some evidencethat it is because lots of others
are peded to pay that some of the survey respondents indicate awilli ngness to pay
themselves.

In particular, opnion survey results show that 46% of responcents sy they would
be more interested in purchasing renewable energy if they knew that others were doing

so, while just 5% say they would be less interested. Ancther 4% say they would be
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unaffected by the behavior of others. This “bandwagon” or “redprocity” effed aso
appeas more pronowced for those who indicated they would be willing to pay for
renewable energy than for those who indicaed otherwise. Speaficaly, of thase who do
expressa willi ngnessto pay, 53% would be more interested in they knew lots of others
were dso puchasing renewable energy, 3% would be lessinterested, and 446 would nd
be dfeded. Of thase nat willi ng to pay for renewable energy, the percentages are 36%,
8%, and 5P%0. Thisfinding suggests that people ae sensitive to what others are doing and
may not contribute towards renewable energy if they are not confident that others are
contributing aswell. It deserves nate, however, that many questions remain uranswered,
including the aggregate size and cause of the dfed. As mentioned ealier, these isaues,
and the nedd for further research in this area, are discussed further in Section 6.8.

The survey then asked whether voluntary green power demand might replaceor
supdement the need for government intervention to suppat renewable energy:

If eve'y household andbusinessin the United Sates hadthe dhanceto voluntarily

purchase renewable energy through ore of these programs, how do you think that
would affed the neeal for the government to continue its suppat of renewable

energy?

Table 6-21 shows the results of this question by resporse caegory. As $own,
few responcents believe that voluntary efforts would eliminate the need for continued
governmental involvement. However, respondents vary on whether they believe that

voluntary options would deaease, increase, or have no effed on government palicy.
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Table6-21.1mpact of Green Power Marketing on Government’ s Role

Response Category Overall Response of Those Response of Those Who
Response Who Expreseed aWTP  Did Not Expressa WTP

Government suppat 12% 9% 17%

would nolonger be

necessary

The need for government 38% 43% 28%

suppat would decrease

somewhat

It would have no effect 25% 2% 1%

onthe need for

government support

The need for government 26% 1% 36%

suppat would increase

somewhat

Samnple Sze n= 192 n=119 n=72

Finally, the survey asked two more phil osophicd questions:

Please indicate how strongly you dsagree or agreewith the following statement:
“People generally act in their own self-interest when they purchase @nsumer
products and services.”

Please indicate how strongly you dsagree or agreewith the foll owing statement:
“People generally act in their own self-interest when they vote for politi cal
canddates andiniti atives.”

Respondents were asked to rate their resporses on a 5-point scale, from 1

(strongly disagree) to 5 (strongly agred). Interestingly, resporses to these two questions

do nd differ appreciably: the mean equals 4.12 for the first and 4.3 for the second

question. Apparently, survey responcents do nd believe that self-interested behavior is

curtailed in a paliti ca setting relative to a mnsumer setting.
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6.6 Summary of Findings

The man oljedive of this reseach has been to test the hypothesis that
individuals' stated WTP for a puldic goodwill differ based onthe way in which the good
is provided and funded. The final sedions of this chapter describe the implications of my
results for: (1) the methoddogy and practice of contingent valuation, (2) understanding
the nature axd magnitude of the “participation expedations’ finding, and (3)
palicymakers and marketers interested in supporting renewable energy. Before detaili ng

these implications, however, here | briefly summarize the key findings of this work:

e Contingent valuation responses are somewhat sensitive to payment and
provison context. Using both bivariate and multivariate analysis, | find a
statisticaly significant difference in WTP responses in two of four pair wise
comparisons. | find evidence that elicited WTP is higher under a olledive
payment method than under a voluntary one. Similarly, | find evidence that stated
WTP under a private provision arrangement exceals WTP under government
provision. While evidence for these conclusions exists, it shoud be noted that the
absolute magnitude of the dfeds are not aways szable, espedally at higher bid
levels. The results are dso largely driven by survey resporses to just one scenario

at one bid level: Scenario 4 at 50 cents/month.

» Responses to the “certainty” and “participation expedations’ questions

provide further evidenceof a preferencefor colledive payments. In perticular,



a greater uncertainty in WTP respornse was found in Scenario 3 — voluntary
payment, private provision — than under any other scenario. More persuasively
(because Scenario 3 also includes customer switching, which confounds an
interpretation d the results), when confronted with the “participation
expedations’ question, survey respondents expeded a higher WTP under

coll edive payment than uncer voluntary payment.

Contingent valuation responses are strongly correlated to expedations for
the willingness to pay o others. Those survey respordents who indicae a
willingnessto pay for renewable energy are systematicdly more likely to also
believe that many other U.S. residents would also pay the spedfied premium for
renewable energy. Thisistrue acrossall payment and provision scenarios, and the
magnitude of the effect is szable. Also interesting is that survey respondents
generaly fed that they are more likely to be willi ng to pay for renewable energy

than ather U.S. residents.

Regresson analysis supports the @nstruct validity of this CV application
and identifies correlates to WTP. The probability of a “yes’ resporse to the
valuation guestion varies with a number of explanatory variables in a reasonable
and expeded fashion, thereby offering some support for the construct validity of
this CV applicaion. Results from this analysis also identify a number of
socioeanamic, demographic, and attitudinal correlates to willi ngness to pay.

Severd of these wrrelates lend further suppat to the “participation expedations’
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finding.

* Opinion survey results are consistent with the contingent valuation findings.
Resporses to the opinion survey demonstrate provision and payment preferences
that are consistent with the findings of the CV study. Colledive payment is
moderately preferred to vduntary payment, whil e private provisionis preferred to
government provision. Similarly, 1 find some evidence of a “bandwagon” or

“redprocity” effect in the opinion survey.

6.7 Implicationsfor Contingent Valuation

Fischhdf and Furby (1988) note that transactions involve three comporents — the
good, the payment, and the social context — while Hoehn and Randall (1987 explain:
“CVM [contingent valuation method designates a classof valuation methods and there is
considerable variety within that class Not al CVM applicaions are aeated equa and
differences among formats are likely to influence CVM performance... the research task
in applied CVM is nat to find the unique value of some dange in amenities but to
determine the value of the dhange condtioned upon an appropriate spedficaion d the
implementation and payment rules... a dange in the payment or implementation rule
canna be interpreted meaningfully as information bias.”

The results of this gudy indicae the patential for institutional context (payment
and povision rules in particular) to influence CV-derived willi ngnessto pay measures.

Though the differences are & times gnall, and statisticd significance can only be daimed



in two o four pair-wise cmparisons, the results presented here suggest that CV surveys
can be somewhat sensitive to changes in payment and provision context. These findings
have important implicaions for the @ntingent valuation methoddogy, and shoud
influence (1) the interpretation d CV-derived welfare impacts of environmenta
programs, (2) beliefs abou the incentive properties of various payment medanisms
commonly used in CV surveys, and (3) the interpretation d criterion validity studies in

contingent valuation. These points are described in detail below.

6.7.1 Provision Approach: Government versus Private

Consistent with the results presented in Johrson et al. (199), my findings provide
evidence that CV measures of welfare dhange can be dfeded by the provision
arrangement. Respondents presented with a renewable energy program that involved
government coll edion and expenditure of funds generally provided lower WTP measures
than those respondents facel with private sedor provison d the good. Presumably, a
greder degree of faith is placal on pivate sedor provision than on government
provision.

This result may be of some @ncern to econamists that use CV as an estimate of
“unique” welfare impacts becaise my findings suggest that such “unique” impads
(which are not contingent on the provision arrangement) may not be predsely identifiable
with contingent valuation. An important caveat is in order on this paint, hovever —
proporents of CV do nd generally argue that CV provides a predse estimate of welfare
impads, only a satisfadory estimate, and the provision effects identified in this paper

therefore dolittl e to invalidate CV as apotentia tool for estimating welfare impads.
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Consequently, the importance of my results on this sore ae that: (1) they provide
additional evidence of the importance of socia context and provision arrangements on
elicited WTP, and (2) they suggest that, when designing CV scenarios, reseachers must
consider the provision arrangement as nat just a tod to elicit a “unique” vauation
estimate, bu also as an important element of the valuation itself. If the goal of CV
research is to dfer a reliable estimate of “unique” vaue that is divorced from the
provision arrangement, CV researchers doud consider using multiple provision

arrangements to test for such effeds.

6.7.2 Payment Method: Collectivevs. Voluntary

Of more @nsequence to contingent valuation are this dudy’'s results on WTP
sengitivity to colledive and vduntary payment methods. As discussd ealier in this
chapter, there exist two conflicting theories of behaviora resporse when an individual is
facel with a CV scenario involving voluntary payment. The first assumes that
responcents answer CV questions as if they are being faced with a true econamic choice
to vduntarily contribute. In this case, survey responcents have an incentive to freeride
and provide valuation resporses that are below those dlicited in an incentive-compatible
colledive payment context. The second possble resporse reamgnizes the longstanding
concen among econamists abou strategic behavior in survey settings. In this case,
survey responcents will overstate their willi ngness to pay (i.e., over-bid) when presented
with a voluntary payment in order to maintain the option d adually paying for the good
at some poaint in the future.

Results from this gudy provide evidencethat the first eff ect exerts a slightly more
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powerful influence on survey resporses than the second. Despite @ncerns raised by
Carson et d. (1999 and others, this gudy finds limited evidence for the magnitude of
over-bidding behavior that is posited by those who believe strategic behavior is rampant
in CV surveysthat ladk incentive compatibili ty. Instead, if anything, | find some evidence
of free riding and truth telling when survey respondents are facel with a voluntary
payment medanism. Apparently, some CV respondents reagnize the incentive to free
ride and respond to non-incentive wmpatible CV surveys as if they invoved red
eamnamic commitments.®® The importance of this finding to the CV literature is twofold,

as discussd below.

Private vasus Public Goods Modelsin Contingent Valuation Studies

The hypothetical market included in CV surveys may be modeled as a private
good (voluntary payments) or a pulic good (colledive payments). Early CV studies
often used vduntary payment methods (the private good model) to elicit WTP or did not
make it clea whether payment was voluntary or colledive (see, e.g., Desvousges et al.
1996. More recent CV studies have noted the poa incentive properties of voluntary

payment methods, and have instead generally used clearly spedfied colledive payment

891 should note several other possble explanations for the relatively modest difference between voluntary
and colledive WTP as €li cited through this CV survey. First, it is possble that survey respondents are
simply inattentive to the payment method when answering CV questions and did not pay grea attention to
this detail when answering. Second, and related, responses may refled a participants' expressed
preferences for renewable energy rather than a detail ed evaluation of the payment method per se; in this
case, respondents may trea the proposal as symbalic of alarger policy and ignore the details. Third,
respondents may be answering the survey truthfully and simply not fully recognize adiff erence between
voluntary and colledive WTP or the existence of freeriding or strategic behavior incentives.
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scenarios.’”®  Thowgh criticisms of voluntary payment methods in hypotheticd CV
surveys are becming more cmmon (seg, e.g., Carson et a. 1999,Randall 1996, these
criticisms are based largely on econamic theory and concerns over incentive
compatibili ty as oppased to empiricd evidence.

Despite theoreticd predictions and concerns to the contrary, my study shows that
valuation resporses to CV surveys based on voluntary payments are not overstated
relative to the incentive-compatible wllective payment approach. Instead, where
differences do exist, €liciting payments based on voluntary payments appearsto provide a
more anservative estimate of willi ngness to pay. Moreover, differences in vduntary and
colledive WTP, espedally at high bid levels, are not particularly striking. Theoretical
concerns notwithstanding, this gudy suggests that seledion d an incentive-compatible
coll edive payment approadch or a non-incentive compatible voluntary approach may not
be adedsive factor in CV surveys. | findlittl e empiricd evidenceof strong misgatement
effects and strategic behavior when survey participants are faced with vduntary
payments, at least relative to an incentive-compatible design. At the least, the present
pradice of some CV reseachers to use incentive-compatibili ty arguments to dsmissCV

studies that utilize voluntary payments appeas imprudent.

I nterpreting Criterion Validity Studies
Of even more importance ae the implicaions of these findings for the

interpretation d criterion \alidity studies. A central question regarding contingent

91t deserves note, however, that some mntemporary CV studies continue to place cedenceon voluntary
payment methods despite incentive cmpatibility concerns (seg e.g., Stevenset al. 1991 Berrenset al.
1998 Champ et a. 1997).
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valuation is whether the values dlicited from hypatheticad surveys reflect the anourts
individuals would adually pay for propased programs. Criterion validity studies assess
the diff erence between hypothetical statements of WTP as expressed in CV surveys and
adua WTP as expressed through true market behavior. A large number of such studies
have been urdertaken using private goods,”* voluntary contributions to public goods,”?
and mandatory contributions to pulbiic goods through referenda.”®  While methods and
results vary considerably aaoss sudes, the weight of the evidence suggests that
hypothetical values are often greder than values as expressd through red econamic
commitments; this finding appeas espedally true when vduntary contributions to public
goods areinvolved.

Critics of CV paint to these results as siowing that CV-derived WTP estimates —
even if eicited with “state of the art” methods — are biased upwards (Cummings and
Harrison 1994. Perhaps respondents who are uncertain of their predse valuation will
smply say “yes’ to a CV question when presented with a “reasonable” price, for
example, or do nd fully consider budget constraints when faced with a hypotheticd
question, a simply wish to register their positive opinion d the good by indicaing their
willi ngnessto pay regardlessof the payment level. To courter this criticism, proporents

of CV have authored a number of studies that search for ways to eliminate “hypotheticd”

" See eg., Loomiset a. (1997), Johannesson et al. (1998, Smith and Mansfield (1999, Kedy et al.
(1988), Dickie ¢ al. (1987), Blumenschein et al. (1998, Neill et al. (1994), Coursey et al. (1987), Bishop
and Heberlein (1979, Cummings et al. (1999, Frykblom (1997).
"2 Seq e.g., Seip and Strand (1992, Sinden (1983), Kedy et al. (1990), Shedhter et al. (1998), Foster et .
(1997), Champ et al. (1997), Ethier et al. (2000, Byrnes et al. (1999), Spencer et al. (1998).
3 Seg e.g., Cummings and Taylor (1998), Cummings et a. (1997, Taylor (1999.
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bias through cdibration, wordsmithing, and aher approaches. * In each case, the intent
is to reduce CV vauation estimates © that they conwverge with evidence from real
emnamic commitments.

Ancther group d CV praditioners defends the contingent valuation method on
different grounds. This group takes isaue with the design and incentive properties of the
criterion validity studies, which they argue offer fertile ground for free riding and
strategic behavior and do na represent the “state of the at” in contingent valuation
(Randall 1998.” In particular, econamic theory predicts that individuals who are faced
with an actual oppatunity to vauntarily contribute to pubdic goods will generally not do
so, and will i nstead free ride. Additionally, as alrealy attributed to Carson et a. (199)
and Carson (1997, hypathetical voluntary payments, whether for puldic or private goods,
have been predicted to leal to strategic behavior and over-bidding relative to the “true”
valuations that would derive from colledive payment mechanisms. These aithors
therefore argue that it isnat CV — properly designed — that is biased, bu rather the design
of the aiterion validity tests. In fad, considering these two incentives, Carson (1997
concludes: “voluntary contribution medianisms soud generally be avoided in CV

surveys.” The standard coll edive payment measure isrecommended in its deal.

4 Some have suggested cdibration — simply “correding’ CV estimates by scding them down by afacor
that is derived through experimentation (see for example, Champ and Bishop 198, List and Shogren 1998
Fox et a. 1998 Bladburn et a. 1994, Mansfield 1999. An dternative gproac isthrough various types
of “wordsmithing’ to induce responses to hypatheticd questionsto mimic responses made by subjeds
fadngadual payments (Loomiset al. 1994 Neill 1995 Cummings and Osborne 1996 Loomiset a. 1996.
Still others siggest a“learning” design with more than one CV iteration (Bjornstad et al 1997), or a
provision point mecdhanism (Prince & al. 1992).

> Randall (1998 notes: “Existing literature provides considerable testimony to the tendency of reseachers
to pay toolittl e dtention to the incentives inherent in the mntingent choiceformat and its adual choice
counterpart, and to overinterpret the results, implying that results found with particular contingent choice
formats can be generalized to CV at large.”
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Results from my survey placesome doult on these latter arguments, and provide
tentative suppat for the serious concern of upward bias in even well designed CV
surveys. In particular, the aguments raised abowve suggest that when vduntary
contributions to pulbic goods are involved actual contributions will be biased dovnwards
by free riding and hypothetica contributions will be biased upwvards by over-bidding.
While my study was nat designed to test for free riding effects when real payments are
involved, it finds no evidence of overbidding in the hypotheticd voluntary payment
condtion relative to an incentive mmpatible, colledive payment design. This casts doult
on at least one of the two arguments for why hypotheticd voluntary payments to public
goods may exceal actua payments. The two remaining possbiliti es include: (1) free
riding in the adua payment condtion, a (2) an oweral upwards bias in CV resporses,
whether coll edive or voluntary payments are used. Nothing in my survey can distinguish
the relative importance of these two effects in a puldic goods context.

If the results of this study are extrapolated to a private goods context, however,
they provide further evidence that upwards bias in CV resporses oud be aserious
concan. As drealy noted, olserved dfferences between hypotheticd purchase
intentions and adua purchases of private goods are sometime dtributed to strategic
overstatement in the hypothetical payment condition; for private goods, the actual
payment condtion is incentive compatible because free-riding incentives are dsent. At
least for pulic goods, however, | find noevidence of strategic overstatement. Absent
evidenceto the ntrary, | suspect that strategic overstatement in a private goods context
Is equally unlikely. If thisis 9, the only remaining explanation for differences between

hypothetical and adual paymentsto private goods in well-designed studiesis that thereis
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ageneral upwards bias in resporse to hypotheticd CV questions.

This upwards bias may be caised by a number of fadors, including a ladk of
consideration for budgetary limitations, the respondents desires to express their
preferences for renewable energy regardless of the payment amount, or by perceved
socia presare. Regardless of the reason for the bias, however, an apped to the
posshility of strategic overbidding incentives may not be enough to vindicae CV in the
face of criterion validity studies. While no ore experiment is definitive, my findings

shoud be of some ancernto CV praditioners.

6.8 Implicationsof the“Participation Expectations’ Effed: A Call for

M ore Resear ch

This gudy also contributes, abeit more modestly, to the wlledive adion and
related literatures on interpersonal influence redprocity, trust in ahers, and bandwagon
eff ects. Perhaps more important than its dired contributions to these literatures, however,
the findings of this chapter paint to reseach questions that deserve alditional attention.
Here | briefly summarize the various acalemic literatures that relate to “participation
expedations,” describe the results of my study and hav they relate to the extant
literature, and highlight open research questions that remain urenswered by my results.

A variety of academic literatures have noted the prevalence of the “participation
expedations’ effect and d interpersonal influence in dedsion-making more broadly. As
discussed ealier, two of the more relevant papers include Orbell and Dawes (1991) and

Dawes, McTavish and Shaklee (1977, bah o which conclude that, in experimental



settings, contributors to public goods exped significantly more woperation than do
defedors. A related study by Pieters et a. (1998 shows that the expeded pro-
environmental behavior of other househdds is paositively correlated with individuas
own environmental behaviors.

Others have gone even farther by claiming a caisa relationship: people ae not
only sensitive to what others are doing, bu may not participate in an adivity unlessthey
are onfident that others are participating as well. For example, in sociology the
prevalence of “bandwagon’ or “criticd mass’ effeds is often nated in studies of how
innowetions diff use through society and in studies of how coll ective action problems can
be solved when interpersonal networks and social norms beaome adivated (Rogers 1962
Marwell et a. 2000,Macy 1991, Elster 1989, Oliver 1993. Indedl, the presence and
importance of interpersona influence nams of behavior, and socia reference groups is
the foundation d much o discipline of sociology. In evaluations of environmental
attitudes and behaviors, studies often find that individuals who rank higher in “trust” or
“faith in others’ aso contribute more to environmental causes,”® and that social
influences affea behavior (Manzo and Weinstein 1987, Osterhus 1997, Lutzenhiser
1993, LaTour and Manrai 1989,Beaden et al. 1989. It is aso widely believed that one
person's charitable @ntributions can be significantly influenced by the contributions of
others. Marketers, meanwhile, describe the difficultly of “crosgng the chasm” to reat
criticd massin product sales (Moore 1991, while eonamists and pditicd scientists

sometimes find evidence for bandwagon effeds in vaing behavior (Hong and Konrad

" The same effedt is found in other “social dilemmas’ as well. SeePili avin and Charng (1990) for alist of
some of these studies.
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1998. Findly, in the olledive adion literature, Sugden (1984), Chorng (1991), Lichbad
(1996 and dahers highlight the importance of redprocity in providing incentives to
contribute; contributions are often matched with contributions, while defedion is
matched with defedion. Formally, game theorists and ahers note that if individuals can
contribute to pubic goods contingent upon dher participants, they can sometimes
“solve” the freerider dilemma (Carson and Mitchell 1989, Axelrod 1984,Cornes and
Sandler 1986.

While discusgon d the influence of such fadorsis prevalent in ather disciplines,
these dfeds have not been thoroughly tested in CV reseach, where anarrow focus on
emnamic motivations that assume rational maximizing behavior and independent choices
often pervades reseach agendas.”” This sudy takes a preliminary step in the direction d
testing for “participation expedations’ in a @ntingent valuation setting. As alrealy
highlighted, | find substantial evidence that thase who indicate awilli ngnessto pay for
renewable energy are also far more likely to believe that many others would also
contribute. This is equally true under both voluntary and coll ective payment methocs.
Apparently, this “participation expedation” result is not limited to cases of voluntary

payments, bu is also refleded in referendum-style palicy decisions. | aso find that both

" Some exceptions do exist. Fischhoff and Furby (1988, Blamey (1998, and Harris et al. (1989), for
example, note the importance of social context and the passble influence of othersin CV transadionsin a
qualitative fashion, while Vadnjal and O’ Conner (1994), Shedhter et al. (1998) and Schkade and Payne
(1994) note thisinfluence dter interviewing or surveying CV respondents. Others have explicitly explored
theimpaa of “reminders’ of others' contributions on WTP. Green et al. (19%), for example, reminded
survey respondents that a large number of other individuals would also be asked for contributions. When
they did so, a higher percentage of survey respondents indicated that they also would contribute, but the
adual amount of ead contribution was lower. Baron and Maxwell (1996 conducted a similar study with
similar results, while Bohara & a. (1998) find similar results under an open-ended elicitation format but
that a dichotomous choiceformat isimmune to this effed. These findings are reminiscent of the
“bystander” effed discus=d in the social sciences. Under the bystander effed, the knowledge of others’
potential participation inhibits contributions becaise of a diffusion of perceved responsibility.
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the aggregate expeded WTP of others and the suppat of nea peers (family and friends)
have separate and important relationshipsto an individual’s gated willi ngnessto pay.

By ill ustrating the apparent importance of such socia influences in a contingent
valuation setting, my study extends a large body of other work that has explored these
concepts in more detail. These results samingly ill ustrate the complexity of individual
dedasion-making. Free riding behavior as described by emnamics typicdly posits a
utilitarian choice ad assumes individualism, maximization of self-interest, and
rationdlity. At least in its pure form, this theory does not appear to pay enough attention
to the socia nature of the dioice in question, and in particular the apparent social
interdependence of choices. The results of my analysis suggest that there is a neal to
include socia fadors in understanding choice behavior when pubic goods are involved,
and for understanding resporses to contingent val uation surveys.

It must be noted, however, that much remains to be dore to make these findings
and their implicaions actionable in a practicd or theoretical sense. One isdle that
deserves further attentionisthat of causality and the “bandwagon” or “reaprocity” effect.
Spedficdly, is it because others are expeded to contribute that survey respondents also
indicae awilli ngnessto pay? Or, dorespondents who say they are willi ngto pay smply
“defend” their choice by saying that they believe others would make a similar one? Put
another way, is it beliefs causing choice, or choice caising beliefs?® Evidence for bath
effects is offered in the extant literature. My opinion survey results are suggestive of a

true bandwagon a reciprocity effea (beliefs causing choice), but contingent valuation

8 Dawes, McTavish and Shaklee (1977), for example, argue that it is choice caising beliefs rather than
beli efs causing choice
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resporses merely indicate a positive @rrelation between WTP and “participation
expedations,” not adiredion d causality. More reseach will be needed to further test for
a true bandwagon a reciprocity effect and to understand the magnitude and importance
of that effect, bah in hypothetical survey settings and in adual choice situations
involving renewable energy products.

Ancther necessary area of further research is to understand the causes of the
“participation expedations’ results. Several possible caises based onthe extant literature
include (1) satisficing or imitation kehavior (i.e., if others are doing it, it must be ok), (2)
concens over fairnessin payment, (3) the dfects of socia presaure or socia reference
groups, (4) norms of redprocity or cooperation, (5) a belief that the social and
psychologica benefits of participation will only be operative if a significant number of
others also participate, and (6) a belief that the adion will only be succesdul if others
also contribute.

While the positive correlation between WTP and “participation expedations’ is
strong, and some evidence has been presented that is suggestive of the
bandwagon/reciprocity effed, it shoud be dea that the results presented here ae nat
sufficient to truly understand the nature aad magnitude of these influences. In the
meantime, my findings do have & least two tentative implications of interest to CV
praditioners and environmental marketers. First, for environmenta marketers, these
findings are suppative of the concerns and marketing suggestions offered by Smith and
Haugtvedt (1995 and Weiner and Doescher (1991). In bah cases, the aithors note that
concans that others may not contribute may partially explain the gap between

environmental attitudes and environmental behaviors, and suggest that to be succesdul
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social marketers must persuade individuals that others will also contribute. Second, in
contingent valuation, a modest debate has arisen over whether survey participants sioud
be informed of the valuation resporses of others. Econamists in this debate argue that
providing survey respondents information on the bids by other subjeds could induce
strategic behavior or reliance on the “informed” bids of others in formulating one’s own
answers (Arrow 1986 Freaman 1986. Kahnemann (198), meanwhile, sees sich
information as an integral part of the valuation process— any one individual’s WTP is
inextricably linked to what others are paying. While my findings cannot be used to
determine which argument is “corred” in an objedive sense, they do suggest that
individuals may come into a valuation exercise dready holding views on the likely

contributions of others and that these views may aff ect val uation resporses.

6.9 Conclusonsand Implications for Renewable Energy Programs

Poli cymakers shoud care @ou the impads of payment and provision context on
stated willi ngnessto pay because these dfeds have ramificaions for how environmental
programs could most effedively be funded. Marketers, meaawhile, can benefit from
information onthe barriers to green powver market development. | conclude this chapter
by describing the implicaions of my work for renewables padicy and green pawer

marketing.

6.9.1 Payment Preferences and Renewable Energy Support Options

A variety of approades can be used to suppat renewable power generation. At
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present, three gproaches have gained prominence in the U.S. and overseas. (1) the
renewables portfolio standard (RPS — a mandatory requirement that eledricity suppiers
deliver a cetain percentage of renewable energy (Scenario 4), (2) the system benefits
charge (SBC) — a surcharge on eedricity bill s, the funds from which are used to suppat
renewable energy (Scenario 1), and (3) green power marketing — relying on customers to
voluntarily purchase renewable energy from eledricity suppiers (Scenario 3).

The survey results presented here provide some insight into the preferences of
U.S. residents towards these gproaches, as well as the oppatunities and chall enges
faang voluntary customer demand for renewable energy. The option that elicits the
highest WTP in the CV survey isthe RPS Thisisnat surprising kecause both the CV and
opinion survey uncovered preferences for coll edive payment and private provision. The
SBC and green pover marketing are viewed almost equally. Looking at any individual
bid level, however, these diff erences are not always striking. At the 50¢/month hid level,
for example, 7% of respondents indicae awilli ngnessto pay for an RPS 63% for an
SBC, and 596 for avoluntary green powver product. At higher bid levels, the differences
bemme even more modest. From a palicy standpoint, howvever, such comparisons are not
as meaningful as looking across bid levels. Green power products on the market today
often cost $5-10/month more than traditional eledric service for a typicd househdd; the
cost of RPS and SBC policiesis typicdly estimated to be below $1/month for residential
customers. Comparing the RPS and SBC at 50¢/month to green power marketing at
$8/month leals to an attenuation o preferences. The RPSand SBC are till suppated at
7% and 63%, bu stated participationin vduntary green pover programs drops to 44%.

Results from other questions in the CV and opnion surveys lend further suppat
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to these @wnclusions. Those survey respordents who indicaed a willi ngnessto pay for
renewable energy on avoluntary basis from green pover marketers were dso less sire of
their responses than were thase who were asked a similar question invalving coll ective
payment. Similarly, when asked abou the participation expedations of others, survey
responcents consistently indicated that they would exped a higher WTP under colledive
payment than under voluntary payment. Moving to the opinion survey, responcents
modestly preferred coll ective payment and private provision over voluntary payment and
government provision. When asked how the availability of voluntary green power
choices would affed the need for the government to continue its uppat of renewable
energy, ony 12% of respondents felt that government suppat would no longer be
necessary. 51% felt that the need for government suppat would reman the same or
increase, whil e 38% felt that government suppat could deaease somewhat.

In sum, survey results how a preference for colledive payment and private
provision, and further demonstrate that a mgority of U.S. residents do nd believe that
voluntary green power options will eliminate the need for continued government palicy
suppats for renewable energy. It deserves mention, havever, that the strength of these
preferences (as expressed in a survey setting) is perhaps nat as high as what one might
exped for agood (renewable energy) that provides pulic benefits. In the opinion survey,
for example, collective payment is preferred over voluntary payment by a slim 53% to
47% margin; private provision is preferred to governmental provision ona 54% to 46%
basis. Not surprisingly, those who kelieve renewable energy production shoud be
increased, even if it costs more, are far more likely to prefer colledive payment, while

those who do no fed that renewable energy merits further suppat prefer voluntary
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payments. What is somewhat surprising is that just 55% of respondents sy that
renewable energy shoud be increased, even if it costs more than ather eedricity
production ogions. This finding differs from the reported results of many other surveys
that show large majorities of U.S. residents supporting renewable energy. Apparently, at
least in this survey setting, U.S. residents do nd reaognize the neal for coll edive action

for renewable energy to the degree that one might exped.

6.9.2 TheLimitsof Green Markets

Though research presented in this chapter shows that colledive measures of
poicy suppat are generally viewed as preferable to vduntary efforts, 44% of
responcents gill i ndicate awilli ngnessto pay for a green paver product priced at $8 per
month. Moreover, respondents believe that 32% of other U.S. residents would be willi ng
to pay. Both of these WTP numbers are considerably abowve the 0.1% to 7% market
penetration rate of adual green powver offerings to date in the United States. What
explains the diff erence?

Though the research presented here was not designed to answer this question
diredly, it does offer some insight. First, econamic theory suggests that reliance on
voluntary green paver demand may be precarious because free riding would be expeded
to daminate actual purchase dedsions. While free riding hes been posited to exist in
theory, and has been shown to exist in experimental settings, using survey resporses my
research shows a preference for collective payments over voluntary payments, and
therefore suggests that free riding may play a spedfic role in thwarting voluntary

contributions to environmental causes. This preference for colledive action rather than
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reliance on vduntary demand may be a1 even stronger factor in an adua payment

condtion than uncer the hypaothetical survey situation tested in this chapter. Semnd, as

was suggested earlier, survey results offer some evidence of an upwards bias in responses

to hypatheticd CV willi ngnessto pay questions.

Free riding in an adual payment condtion and upvards bias in hypotheticd

statements of willi ngness to pay are naot the only plausible explanations for the diff erence

between expressed preferences for renewable energy and adual purchase behavior.

Survey results suggest four other explanations not historicdly emphasized in the

eananmics literature.

Bandwagm Effeds, Critical Mass and Reaprocity. Though the findings are
still tentative and additional research is required, CV results saow a strong
positive crrelation between stated WTP and the expedations for the WTP of
others. Opinion survey results go ore step farther and show that the participation
dedsions of others (or the perceptions of thase dedsions) may have adired and
causal influence on individuals own participation: higher levels of participation
by others increases one’'s own WTP. Results also show that respondents believe
that a large number of U.S. residents would be willing to pay a premium to
purchase agreen paver product. At an $8per month premium, for example, those
who expressed a willi ngness to pay for renewable energy indicae that they
believe 40% of other U.S. residents would also pay, whil e those who are not WTP
believe that 25% of others would pay. These results suggest that anemic

participation rates in actual green power programs may, in part, be aself-fulfilli ng
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prophecy. Withou a “criticd mass of participants, howseholds may bewmme
disillusioned and choose nat to participate. Pending further confirmation through
additional research, the findings presented here suggests that the most difficult
part of developing the green pover market may be to develop a stable base of

contributors on which further contributions can grow.

Knowledge of Green Power Availability. As with any new product on the
market, heary marketing is often neaded to educae and inform potential
purchasers of the product and its benefits. Opinion survey results show that just
8% of responcents believe that a green power product is avail able for purchase in
their region. With adual availability at approximately 40% nationwide, it is
evident that a large number of potential green power buyers are smply unaware

of the products that are avail able.

Hesitancy in Switching Eledricity Providers. The least amount of respondent
cetainty surrounced willingnessto pay resporses to the green powver marketing
CV scenario, which involved switching to a new eledricity provider. Meaawhil e,
for those responcdents who indicaed they were not willing to pay under this
scenario, a nedl for further information was cited as an important reason; 25% of
these respondents also indicaed that they would na want to switch eledricity
providers for other reasons. Findly, in the opinion survey utility provison d
green powver was preferred ona 67% to 33% basis over purchasing green power
by switching to anew electricity supgier.
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e Trust in the Product. A great ded of distrust was expressed in the CV and
opinion surveys abou bath government and private provision of renewable
energy. Of thase who indicated they were not willi ng to pay for renewable energy
in the CV surveys, however, the greatest amount of distrust was expressed in the
voluntary green power marketing scenario (Scenario 3). In the opinion survey,
among those who expressed interest in puchasing green power, two of the most
significant concerns (expressed by 42% and 3% of respondents, respectively)
were aladck of trust in the dedricity suppier to effectively provide renewable

energy and aladk of trust in that supgier to provide high quality service

Apparently, if demand for green power isto increase gpredably nat only will the

standard econamic barrier of free-riding stand in the way, but so too will a host of other

barriersto vdunteerism in the green market.
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Chapter 7

Conclusions

People ae central to environmental protedion and improvement. As individuals,
their preferences and demands influence the dedsions of manufadurers to invest in
environmentally friendly products and production processes. As voters, their attitudes and
voting behaviors affect the government regulations and pdicies that establish
environmental compliance requirements and incentives for clean production. Finaly, as
consumers, the purchase of “green” products can dredly mitigate the impad of people's
purchasing behavior onthe eavironment.

This dissertation hes investigated green product purchases, recognized by some
observers as perhaps the most precarious of the three ways in which individuals can
suppat environmental improvement. After all, as environmental marketing has grown it
has faced a seemingly paradoxicd coincidence of broad adoption d pro-environmental
attitudes and yet only marginal or non-existent changes in pro-environmental consumer
behavior and puchasing petterns. In fad, surveys of consumer attitudes and even intended
behavior are notoriously poa in estimating actual purchase behavior. Apparently, despite
overwhelmingly positive dtitudes abou the ewvironment, these dtitudes are nat
trandating into broad scale behavioral change by most consumers.

Under what condtions are private individuals willi ng to vduntarily pay for public
environmental goods, and why do environmental attitudes not diredly trandate into pro-

environmental behaviors and purchasing adions? While a variety of fadors might



constrain the interest and ability of individuals to proactively apply their environmental
attitudes in puchasing dedsions, the eonomics professon, and the pubic
goody/colledive adion kranch in particular, would ascribe this difference primarily to
individual incentives to freeride and therefore not contribute to the provision d pubic
goods in avoluntary setting. After al, why contribute to public goods voluntarily when
others will benefit from your actions and may naot reciprocate themselves? In such
circumstances, individual provision d puldic environmenta benefits is unlikely; in its
stead, colledive adion through governmental policy is typicdly needed. In fad, due to
the incentive to freeride when voluntary contributions to pubdic goods are invalved, the
colledive action literature would lead one to believe that people will generally prefer
coll edive payment regimes in which freeriding is not an ogtion. Even under colledive
payment regimes, however, strict preferences should be held for coll edive payments that
span the relevant puldic good. For example, international adion may be necessary to
overcome free-riding incentives related to global climate diange, while regional adion
may be sufficient for typicd air quality concerns.

This dissertation hes explored the gap between environmenta attitudes and
behaviors by empirically investigating one product market: voluntary demand for
renewable energy. Much o the extant environmental marketing literature has, thus far, been
praditioner-oriented and hes nat attempted to develop kroader theoretical constructs. Work
reported in this dissertation represents an attempt to move beyondthe simple reporting of
green product case studies, and to begin to explore a theoreticd framework for
understanding the difficulties of marketing a green product. | have spedficdly sought to

identify the importance of freeriding and coll edive payment preferences, as well as other
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fadors, in credaing the gap between stated and adual willi ngness to pay. Using a
sometimes-ededic set of methods and perspectives, each chapter has explored this
market from a diff erent perspedive. Here | attempt to integrate these somewhat disparate
pieces of work to bah summarize the main findings and to identify important research
questions that remain urenswered.

As for the key findings of this work, as detailed below | have: (1) discovered
some limitations in the use of the traditiona free-rider theory to explain consumer
dedsion making, (2) identified a variety of barriers to growing the green power market
that extend well beyond free-riding and coll edive payment preferences, (3) presented a
more cwmplex and nuwanced understanding of the green market than typicaly offered by
neoclasscd econamics or environmental marketing, and (4) concluded that voluntary
consumer demand for renewable energy is unlikely to contribute significantly to meeting
energy palicy goasin the nea to medium term.

To suppat these broad conclusions and integrate the findings of this dissertation,
| begin in Sedion 7.1 ly re-documenting the sizable gap between stated willi ngnessto
pay for renewable energy and adua participation in green power programs; | aso
provide some evidence that this gap is only partially explained by free-riding behavior. In
Sedion 7.2,1 provide further evidence that free-riding behavior and preferences for
colledive payments may not be the only, or even the most significant, barrier to the
voluntary green powver market. In particular, | present evidence that individuals and
organizations prefer colledive payment methods for renewable energy to vduntary ones,
but that these preferences are not as grong as might be expeded based on the puldic

goods theory. Sedion 7.3 summarizes other fadors that help widen the gap between
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stated willi ngness to pay for renewable energy and olserved participation in green power
programs, and that are unrelated to the freeriding hypothesis. In Sedion 7.4, |
summarize survey findings that show the complexity of consumer dedsion-making, and |
contrast these findings with the simplistic model of dedsionrmaking sometimes
asciated with neoclassca econamics and the free-riding theory. Asis perhaps true with
many dissertations, my research has samingly uncovered as many questions as it has
answered; Sedion 7.5therefore highlights some of the key unanswered questions that
await further reseach. The dapter concludes with some remarks on the overall

implicaions of my work for the longer-term fate of the green pover market.

7.1 TheWillingnessto Pay “Gap”: Free Riding asa Partial Theory

This dissertation shows that the wide discrepancy between environmental
attitudes and kehaviors is aso in evidencein the emerging green powver market, and that
free-riding and payment preferences are & best a partia explanation. The cntingent
valuation survey demonstrates that 44% of U.S. residents indicae a willi ngness to
voluntarily pay $8month to switch eledricity suppiers and puchase a green pover
product. At $3 per month, stated willi ngness to pay grows to 5®6. And yet, this
dissertation hes also shown that typical market resporse to green power products
averages just 1% of househadds, with a high of 7%. Though there ae clealy some
residential and nonresidential customers that are willing to vduntarily pay more for
renewable energy and thereby help provide environmental puldic goods, a result

inconsistent with at least the “strong” version of the free rider hypothesis, the gap
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between stated intentions and adual resporse to green power offers so far is szable. The
voluntary green pover market has not yet caused significant additions in renewable
energy generation a enhancementsin environmental improvement.

One possble caise for the discrepancy between general attitudes towards
renewable energy and actual purchases is the incentive for free riding, and a related
preference for colledive payment vehicles. As noted ealier, the e@namics professon
places particular emphasis on this explanation, and there is substantial evidence in
experimental econamics and aher disciplines that freeriding can and daes occur in some
circumstances. A gap between stated and olserved willi ngnessto pay may be caused by
many fadors, however, freeriding incentives being only one possble explanation.

In fad, data presented in Chapter 1 show that free-riding behavior is nat the only,
and perhaps not even the most significant, fador causing the gap. Spedficdly,
researchers have used field studies to evaluate the difference in customer resporse to
hypathetical and actual offers of renewable energy. In these studies, individuals are
presented with either ared or hypotheticd oppatunity to puchase green powver over the
phore or viathe mail. In one study performed in the Midwest, 50% of survey respondents
indicated a willi ngnessto pay for a hypaotheticd offer of wind paver at an $8 monthly
premium; when presented with an adual offer of the same product, 25% of survey
responcents actually signed up. At least in this dudy, 25% of survey respondents
overcame incentives to free ride and preference for colledive payment vehicles, and
opted to vduntary pay for renewable energy. This level of paositive response is nat easily
explainable within the traditional formulation d the publdic goods theory and its free-

riding hypothesis.
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What these results suggest is that the gap between stated willi ngnessto pay for
renewable energy and observed participation in green power programs is caused by a
multitude of fadors. The difference between the 50% of residents who indicae aWTP
for renewable energy in a hypothetical setting and the 25% who adually do py in a
similar research setting is suggestive of either free-riding or a systematic bias upwards in
hypotheticall WTP measures. The gap between the 25% of survey respondents who
adualy do pay for renewable energy in at least some research settings and the average
participation rate of just 1% in adua green power programs, however, must be explained
by other factors; appeds to pubdic goods theory, free-riding incentives, and preferences

for coll edive payment vehicles canna explain this gap.

7.2 Payment Preferences and Free Riding Behavior

Residential and nan-residential customer reseach presented in this dissertation
further confirm that free-riding and colledive payment preferences constrain customer
demand for green power products, but that this constraint is nat the sole @ntributor to the
gap between stated intentions and olserved willingnessto pay. In particular, | present
evidence that individuas and aganizations prefer colledive payment methods for
renewable energy to voluntary ones, bu that at lesst among U.S. residents these
preferences are not as grong as might be expeded.

Chapter 6 explores payment preferences for renewable energy through the
implementation d 1,574 contingent valuation and 202 opnion surveys. Though the data

are not as conclusive & one might hope, | find that there is a modest diff erence between
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colledive and individual preferences. U.S. residents are shown to express a higher
willi ngnessto pay for colledive pdlicy efforts — and the renewables portfolio standard
(RPS in particular — than for voluntary green power options. While freeriding has been
posited to exist in theory, and hes been shown to exist in experimental settings, my
research offers me evidence of free riding in even a hypothetica survey setting.”® The
survey of non-residential green power customers presented in Chapter 4 is more
conclusive &ou payment preferences. responcdents grongly preferred colledive pdicy
efforts to suppat renewable energy over voluntary ones. Each o these findings is
suggestive that freeriding and collective payment preferences may be constraining
voluntary demand for green power produwcts. Moreover, if these incentives and
preferences hald in a hypotheticd survey setting, they may be even stronger when adua
payments are involved.

And yet, expressed preferences for colledive payment measures over voluntary
ones among U.S. residents are far lower than one might exped for a good (renewable
energy) that provides public benefits. Colledive and vduntary payment measures €licit
only small differences in willi ngnessto pay, and survey respordents indicae only a very
modest preference for colledive payments in the opinion survey. Moreover, survey
responcents express a belief that voluntary green power programs will elicit a much
higher level of pasitive resporse than actual experience shows. At the same time, suppat

for renewable energy in general is more tepid than ore might exped. Apparently, at least

" Despite often-cited theoretical predictionsto the @ntrary, | do not find that a voluntary payment
approach results in strategic overstatement of WTP relative to an incentive compatible design. As
described in detail in Chapter 6, this finding hasimportant implicaions for the methoddogy and pradice of
contingent valuation. In particular, | show that this finding provides sme evidence of systematic upwards
biasin CV results.
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in this survey setting, U.S. residents do nd recognize the nead for collective adion for
renewable energy to the degree that one might exped (at least on the national level over
which colledive payments were proposed in the survey). These findings $ioudd be
somewhat puzzling to thase who believe that freeriding incentives and basic fairness
dictate that colledive payment measures soud be preferred when public goods are
involved. As highlighted in a later sedion d this conclusion, additional research is

nealed to fully understand these results.

7.3 Other Barriersto Green Power Demand are Significant

Research summarized so far shows that one cannot reasonably label all thase who
do nd purchase green products as pullic-goods free riders; free riding incentives and
preferences for colledive payments are not the only explanations for the wide gulf
between pasitive environmenta attitudes and actual purchase decisions. Apparently, if
demand for green pawer is to increase significantly, na only will t he standard econamic
barrier of freeriding stand in the way, bu so too will ahost of other barriers to vduntary
adion nd historicadly emphasized in the e@namics literature. The reseach conducted for
this disertation nd only dispels the myth that free-riding behavior and colledive
payment preferences are the sole or perhaps even the primary barriers to growing the
voluntary green powver market, it also begins to identify what other factors help explain
the ladk of resporse to green power offers thus far. Based onthe work reported in this

dissrtation, these barriers include:
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The Cost of Renewable Energy Relative to its Immediate Value. When asked
whether they would be willi ng to pay a $3-8 per month premium for renewable
energy (the typicd amourt for green power products), 40-60% of U.S. residents
say they would na pay this amount, regardless of whether payments are
colledive or voluntary. These individuals sSmply do nd cae @out renewable
energy (at least at the cost specified), are concerned abou persona budggt
constraints, or are skepticd of renewable energy programs. Alternatively, these
people may simply believe that the benefits of renewable energy will accrue to
others, and that neither voluntary nor national colledive adion will span the
relevant pulic benefit (e.g., carbon reductions benefit future generations and
other nations, and the locaion d the renewable generator may nat be sufficiently
proximate to benefit the locd air quality of the participant). While they are nat
ading in an atruistic way, these individuals cannot be dassfied as freeriders per
se (at least to national colledive adion) because they expressan unwilli ngnessto
pay under both colledive and vduntary payment. Moreover, contingent valuation
survey results offer some evidence of an upwvards bias in responses to
hypathetical CV questions. An estimate that 40-60% of U.S. residents smply do
not value renewable energy sufficiently to be willing to pay shoud therefore be
considered a lower bound. The single largest barrier to green power sales would
therefore gopea to be asimple ladk of interest in paying the requisite premium to

suppat renewable energy.

Limited Awareness and Education: My findings also suppat the conclusion
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that a large number of U.S. residents are simply unaware of the green power
options that are available to them — opinion survey results sow that just 8% of
responcents believe that a green power product is avail able for purchase in their
region, while adual availability is nealy 40% nationwide. Intensive educaion
and marketing efforts may therefore be needed to tap this demand. And yet,
information presented in Chapter 2 shows that the green power market arealy
experiences high customer aaquisition costs and low profitability. Therefore, it is
not clea whether green power marketers can incur addtional educdion and
awareness building expenses in a profitable fashion. To dramatically increase
awareness it may therefore be necessary for the government to play an educaion
and awarenesshbuilding role, immediately raising the question d the relative
effectiveness of using funds in this way to suppat renewable energy relative to

other fundng options.

Lack of Trust in the Supplier and Product: Many U.S. residents may be
willi ng to pay for renewable energy, but distrust green pover marketers to deliver
aquality renewable energy product. Of those who indicaed they were not willi ng
to pay for renewable energy in the CV surveys, for example, the greatest amourt
of distrust was expressd in the voluntary green marketing scenario. Meanwhil e,
even among those who expressed interest in puchasing green power in the
opinion survey, two of the most significant concerns (expressed by 42% and 3246
of respordents, respedively) were alack of trust in the dectricity supplier to

eff ectively provide renewable energy and aladk of trust in that supdier to provide
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high quality service. Experience with green pover marketers and their products
reported in Chapter 2 suggest that these cnsumer concerns are not entirely
unfounded. Especidly in restructured markets, the green paver products offered
by supgiers have sometimes been of low environmental quality, resulting in little

incremental renewable generation.

Hesitancy in Switching Eledricity Providers. Market experience in
restructured states also shows hesitancy on the part of eledric customersto switch
eledricity supdiers. Contingent valuation and opnion survey results confirm this
finding. For example, those survey responcdents who indicaed they were not
willing to vduntarily switch electricity providers to select green power cited a
need for further information as an important reason; 25% of these respondents
also indicated that they would na want to switch eledricity providers for other

reasons.

Interdependent Choices. Though my findings are still tentative and more
research is needed onthis paint, | provide some eridence that a “bandwagon’ or
“redprocity” effect may be inhibiting customer resporse. Spedfically, CV results
show a strong pasitive correlation between stated WTP and the expedations for
the WTP of others. Opinion survey results go one step farther and show that the
participation decisions of others (or the perceptions of thase deasions) may have
a dired and causal influence on individuals own participation: higher levels of

participation by others increases one’s own WTP. These results suggest that
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1.4

anemic participation rates in adual green pover programs may, in part, be aself-
fulfilling prophecy. Withou a “criticd mass of participants, howsehads may
become disill usioned and chocse nat to participate. Pending further confirmation
through additional research, the findings presented here suggests that one of the
difficult aspeds of developing the green paver market may be to develop a stable

base of contributors on which further contributions can grow.

Regulatory Rules that Limit Market Attractiveness Challenging the premise
that profitable, sizable, credible markets for green products will naturally evolve
withou suppative pulic pdlicies, in Chapter 5 of this dissertation | show how
regulatory rules and public padlicies can constrain or encourage green power
demand. Especialy in restructured market contexts, attradive market rules and
pulic pdicies will apparently be neeaded to increase green powver demand.
Unfortunately, ealy experience with electric industry restructuring suggests that

many of the necessary rules are unlikely in most states in the nea future.

Complexity in Deasion Making: Altruism and I nterdependence

Reseach condwted for this dissertation also illustrates a greder degree of

complexity in consumer dedsion-making than often assumed in neoclasscad econamics

and the free-rider theory. Freeriding behavior as described by ecnamics typically posits

an instrumental- or utilitarian-based decision making process charaderized by

individualism, maximization d self-interest, and rationality. Findings presented in this
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dissertation, onthe other hand, ill ustrate the posshility of socia interdependence in

individual choice settings and altruism among non-residential green power customers.

| nter dependent Choices and the Bandwagan or Redprocity Eff ect

Consistent with numerous other socia science literatures, and as reported abowve,
contingent valuation and opinion surveys of U.S. residents iow that individuals own
willi ngnessto pay is strongly correlated to beliefs abou what other consumers intend to
do. Other evidence suggests not merely a crrelation, bu also a caisal influence of
“participation expedations’ on stated willingness to pay. These findings semingly
exemplify the complexity and passble interdependence of individual decision-making.
Consequently, at least in its pure form, the freeriding theory does not appea to pay
enough attention to the socia nature of the dioice in guestion, and in particular the
apparent socia interdependence of choices. Consistent with previous research in the
sociology, colledive action, and marketing literatures, the results of my analysis show
that there may be aneel to include social fadors in understanding choice behavior when
puldic goods are invaved, and for understanding respornses to contingent valuation
surveys. As described later, however, | dso conclude that much more needs to be dore to

truly understand these social effeds.

Altruism among Non-Residential Green Power Customers
Green product purchases by nonresidentia customers may be motivated by
different needs or goas. Some theorists have wnsidered two basic motivations for

environmental behaviors: to satisfy self-regarding or instrumental interests and to satisfy
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other-regarding or altruistic interests. Espedally when business customers are involved,
the eonamics literature generally focuses on instrumental reasons for environmental
adions. efficiency gains, reducing the risk of future regulation, and improving a firm's
puldic image. This is becaise ecnamic theory generally treas the firm as a soulless
profit-maximizing entity, whose eistence is tolerated puely for the transadiona
convenience of arranging for resource dl ocation among producers and consumers.

While firms do povide this function, a survey of 464 bwsiness nonprofit, and
governmental customers arealy purchasing geen power finds that the principal
motivator of their green power purchases is atruism, with a seandary motivation o
bulding employee morale. Both of these motives have been downplayed by previous
work, which has instead focused onmotivations that are tightly linked to dred econamic
gain. The traditional factors posited for understanding such vduntary environmental
initi atives, however, were foundto be of secondary importance in my anaysis. Among
ealy adopter nonresidential customers of green power, which are predominately small er
organizations, ablended set of persona and businessmotives appear to be & play. Again,
this finding conflicts with the instrumental- or utilitarian-based deasion-making process
pasited by the free-riding theory, and suggests that dedsion-making, even among firms,

IS ometimes considerably more complex than traditional econamic theory predicts.

7.5 Remaining Questions and Research Needs

Reseach presented in this dissertation shows that free-riding behavior is just one

of many reasons for the poa showing of the green pover market to date. | have dso
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found consumer dedsion making to be far more @mplex than traditional ecnamic
models would seem to suggest. These findings raise anumber of additional questions that
cdl for more research effort; some of the important areas of additional research need are

identified here:

* Better Understand the Reasons for the Modest Difference Between
Preferences for Collective and Voluntary Payments. Results presented in this
dissertation show a much more modest preference for coll edive payment vehicles
among U.S. residents than ore might exped based on the puldic goods theory
alone, and therefore question the traditional formulation d the freerider problem.
Further research is nealed to explain this puzzling result. In particular, research
shoud explore the relative importance of at least three possble explanations for
thisfinding.

o First, people sean to believe that voluntary consumer adion to suppat
renewable energy can be far more successful than pradice bears out; on
average, responcents to the CV survey thought that 32% of other U.S.
residents would be willing to voluntarily contribute $8 per mornth to a
green power program. It may be that colledive policy measures are not
strongly preferred simply because people believe that voluntary adions
can be dfedive.

0 Semnd, survey resporses $ow that another possble reason for the
somewhat tepid response to colledive pdicy efforts may be that

renewable energy is simply not a highly valued good; when asked whether
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renewable energy generation shoud be increased, even if it cost a bit
more, just 55% responcked affirmatively.

o Finally, the survey uncovered some distrust for the government’s abili ty to
provide renewable energy effectively; people may therefore believe that
“governmental failure” is just as sgnificant under colledive payments as
“market failure” is under voluntary payments. One posshble concern raised
ealier is that people may believe that globd colledive action m
renewable energy is necessary given the global benefits that those
techndogies provide, whil e the survey paosited a nationd solution.

Understanding the relative influence of these fadors on the somewhat tepid
resporse of U.S. residents to colledive renewable energy policy efforts would
bath (1) help ore understand the implications of my results for the puldic goods
theory generally, and (2) inform national and state policy debates on the relative

merits of colledive and voluntary renewable energy programs.

Further Explore the Reasons for the Gap Between Hypothetical and
Observed Willi ngness to Pay. Research reported in this dissertation not only
shows that free-riding behavior and preferences for colledive payments are not
the only reasons for the wide gap between hypatheticd statements of willingness
to pay and olserved experience with green paver programs, bu also identifies a
number of other possble explanations for the wed resporse to green power
programs. Further work will be needed to understand the relative influence of

these various factors compared to free-riding incentives and coll ective payment
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preferences, and to thereby develop a better framework for understanding the

difficulties of marketing a green product.

Study the Product Designs, Education Campaigns, and Marketing Tactics
that Could Narr ow the Gap between Hypothetical and Observed Will ingness
to Pay. The fact that free-riding incentives represent just one of many barriersto
growing the voluntary green paover market might initially be discouraging. Not
only do marketers need to overcome individuals' incentives to freeride, but they
also need to overcome other barriers to market growth. On the other hand, the faa
that 25% of survey respondents in some field research settings adually sign-up to
pay an $8 monthly premium for green power, despite the incentive to free-ride,
suggests that marketers may be @le to overcome some of the barriers with
effective @mnsumer educaion and marketing efforts and with green power
products that are looked upon favorably by consumers. If increasing voluntary
green power demand is an oljedive, high priority shoud be placed on hav to
increase the typicd 1% resporse to green power programs to the 25% resporse
that is ometimes generated in field reseach settings; aternatively, understanding
why a 25% resporse is not achievable outside of afield research setting should be
given priority. Studying the impad of some of the spedfic marketing tadics
identified in Chapter 3 would be one useful step in this diredion, as would be

evaluating the impaa of different green power product designs.

Participation Expedations and the Bandwagon or Redprocity Effed Should
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be Evaluated Further. Though | highlight the possble importance of
“participation expedations’ and “bandwagon” or “reciprocity” effeds in this and
ealier chapters, it must be re-emphasized that much remains to be dore to truly
understand these dfeds in a green power setting. As highlighted in Chapter 6,
oneissle that deserves additional attentionisthat of causality. Isit becaise others
are expeded to contribute that survey respondents also indicae awilli ngressto
pay? Or, do respondents who say they are willi ng to pay simply “defend” their
choiceby saying that they believe others would make asimil ar one? Related, even
if there is causdity between beliefs abou the participation of others and
individual choicesto puchase renewable energy, how significant is this effed not

only in hypotheticd survey settings but also in adual choice eavironments?

The Limits of Altruism Among Firms Should be Delineated: Reseach
presented in this dissertation shows that many of the nonresidential customers
currently purchasing geen power were motivated by altruistic concerns as
oppcsed to the more selfish concerns that are often assumed in econamic models.
(I dso find that traditional “private value” motivations are more prevalent among
larger organizations). It must be recognized, however, that my survey sampled a
limited set of ealy adopters of green power. The motivations of these
organizations cahna be realily extrapoated to the much larger set of
organizations that have not yet purchased green power. In fact, if one assumes
that altruism among firmsis limited, then nonresidential demand for green power

may not grow significantly from its currently small base. A worthy areaof further
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research would be to spedficdly explore the limits to atruistic dedsion-making
among a broader set of firms to better understand hov many and what types of
organizations can be influenced in this way. Results from such a study would help
the green ponver community better understand the paotential and limits of relying

on nonresidential green paver demand.

7.6 Concluding Remarks: The Fate of the Green Power Mar ket

What then daes this al mean for the long runfate of the green power market? Are
there enough eledricity customers whaose pulic orientation matches the pubic qualiti es
of renewable energy to suppat a viable green market in a way that will complement

pubic padlicies? And,initsoptimal form, isthe green powver market worth pusuing?

7.6.1 TheOptimistic View

There are some reasons to be optimistic, at least for the long term potential of the
green power market. Despite asubstantia slow-down in the move towards retail choice
and limited green pover demand so far, the green powver market is gill young and the
avail ability of green power products nationally continues to rise, albeit at a slower rate.
New renewable energy fadliti es have dready come on line expresdy to serve the green
power market, and more caacity is planned.

While eonamists predict that freeriding will be amajor inhibitor to the growth
of this market, a number of marketing tactics might be used to help partially overcome

this barrier. And experience with recycling and aher environmental behaviors shows that



individual environmental adion is not always doamed to play a small niche role in
environmental improvement. State padlicymakers, meanwhile, continue to invest time,
energy, and cash in the green pover market, hopng to stimulate asustainable and sizable
market demand.

Though surveys sow that individuals dightly favor colledive padlicy measures,
these preferences do nd appear to be strong ones, and these surveys also show that a
large number of households might be willing to vduntarily pay a premium for green
power. Moreover, adua efforts to solicit contributions in a field setting have sometimes
engendered contributions from as many as 50% of survey respondents, and more
generadly 15-25%, well above the aurrent average household penetration rate of 1%.
Even some businesses have expressed interest in puchasing geen power, with
motivations that do nd always differ greatly from those of residential househaolds.

It might also be agued that the value of the green markets extends beyond its
immediate and measurable suppat for renewable generation. First, the green power
market may offer the renewable energy industries a durable, sustainable market for their
products that is nat entirely dependent on the whim of government padlicy. Second, by
expanding renewabl e resource development throughou the U.S., the green power market
Is giving a broader array of market participants experience with renewable energy,
demonstrating to the public the posshilities of renewable energy in thelr own
communities, and in some caes enhancing state and locd colledive padlicy efforts.
Finaly, the marketing efforts of green powver providers is educaing the public &ou the
environmental impads of conventional electricity generation and the benefits of

renewable energy; such educaion could be beneficia in creding a politicd climate
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conducive to the acceptance of suppative renewable energy palicies.

7.6.2 ThePesgmistic View

Whil e there ae reasons for some optimism, this reseach must unavoidably leave
the reader will a large dose of pessmism as well. Actua resporse to green powver
products to date has been modest, with average household penetration rates of just 1%
and a maximum of 7%. Green power products (espedally thase in restructured markets)
with few environmental credentials have sometimes been marketed. With nealy 40% of
the U.S. popuace having accessto ore or more green pover products, participants to
date have only helped bring on-line 100 average MW of new renewable capaaty, enough
to dsplacejust one small natural gas unit and a fradion d what pubdic pdicy efforts
have been able to deliver. Experience with green power programs siuggests that thisis a
market that will be built slowly, na one with immediately strong underlying demand.

Survey resporses and econamic theory suggest that freeriding may be inhibiting
customer demand to some extent. As reported in this dissertation, U.S. residents and
nonresidential green power customers both appea to adknowledge this incentive, and
bath prefer (modestly, in the cae of U.S. residents) colledive palicy suppat for
renewable energy to reliance on vduntary green power demand. Survey resporses aso
offer some evidence of an upwards bias in hypatheticd willi ngnessto pay measures. This
dissertation also identifies a number of other explanations for the discrepancy between
stated intentions to purchase renewable energy and olserved market resporse.
Apparently, if demand for green power is to increase gpredably, na only will the

standard econamic barrier of free riding stand in the way, bu so too will a host of other
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barriersto vduntary adion.

7.6.3 Conclusion

While it remains too early to draw definitive cnclusions abou the cntribution
that the green power market might make towards renewable energy development over the
long run, results from this dissertation lead to ore underlying conclusion: full or even
significant reliance on the green power market to med renewable energy palicy
objedives would be premature & this time, and there is little evidence that a transition
towards voluntary support in the near term will be viable. While the standard econamic
version d the public goods/freeriding theory is foundto have some limitations in the
present applicaion, and a more complex and nuanced understanding of green product
markets is offered in this dissertation, free riding does appear to be a inhibitor to
demand gowth. So too, havever, are a number of other barriers not otherwise
emphasized by emnamic theory. While the green ponver market may provide modest
gains in renewable energy supdy, and may offer the acillary benefit of increased
consumer awareness about energy isaues, traditional forms of pulic paicy support
appea necessxry for the commercidization and maturation d the renewable energy

industries.

33C



Appendix A

Non-Residential Customer Survey: Competitive
Markets

Sedion 1: Purchasing Green Power

To begin, we would like to ask you about your organization's experience with puchasing
agreen power product.

Q1. Pleaseindicate how your organization gat started with green power. (Please check
appropriate box).

Our organization was first approached by a green power marketer.
Our organizationfirst approadied a green pover marketer.

Our organization was first approached by athird party, e.g., a @mmunity
or environmental group, to purchase green pover.

Q2. Pleaseindicate how you selected a green power product. (Checkappropriate box).
Our organization issued arequest for proposals.

Our organization regotiated with ore or several green pover marketers
on price and/or resource @ntent terms.

Our organization selected an off-the-shelf green product offered by a
green paver marketer and did not negotiate on priceand/or resource
content terms.

Other

Q3. Please indicate how important the following criteria were in your organization's
selection of a green power provider (as oppased to an individual product).

Not Vey
I mportant Important
Supdier has a goodreputation as an electricity 1 2 3 4 5
provider
Supgier appears financially sound 1 2 3 4 5
Supgier isalocal company 1 2 3 4 5
Supdier iseasy to work with and understands 1 2 3 4 5
our needs
Supdier appearsto be sociadly responsible and 1 2 3 4 5
genuinely committed to the environment

Other: (please spedfy)
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Q4.How important werethefollowing criteriain your organization’sdecision to purchasea
particular green power product. (Please circle your resporses).

Not Very
Important I mportant
Price 1 2 3 4 5
Short contract or commitment length 1 2 3 4 5
Percent of electricity generated using renewabl e sources 1 2 3 4 5
Type of renewables (wind, Homass geothermal, solar, etc.) 1 2 3 4 5
Your money will go towards constructing new renewable 1 2 3 4 5
generation rather than towards the operation of existing
facilities
Renewable generation located in-state rather than ou-of - 1 2 3 4 5
state
Green product officialy certified by athird party or 1 2 3 4 5
endased by an environmental organization

Other: (please speafy)

Q5. How long did your purchase decision take from your first contact with a green power
marketer or third party advocate, to when you actually signed up for green power ?

afew days lessthan a month months (writein howv many)

Q6. What isyour organization’s approximate total expenditure on electricity per year?

$ lyear

Q7.lsgree power costing you more, less, or about the same as other available options?

costs more costs less costs about the same
Q8. If green power is costing you more (or less), how much more (or lesg?

$ /month or $ lyea

Q9. To what extent did energy efficiency savings or other eedricity price reductions help
you justify purchasing green power? (Please circle your response)

Not important Very important
1 2 3 4 5
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Q10. What unit within your organization wasthe champion for getting your green power
contract signed and implemented?

our environmental department our marketing or pulic relations
department

our CEO, owner or director ou facilities/energy/procurement
department

our parent company ou finance or accounting department
other (please specify)

Q11.Towhat extent did the following potential factors complicate your organization’s
green power purchasing process? (Please drcle your resporses).

Not at all Very
Problematic Problematic
Green Power Provider(s) had difficulty meeing our 1 |2 3 4 5

neds or was otherwise difficult to work with

State Regulations were abarrier

Fear of Increased Scrutiny by environmental groups

Internal Resistance by key dedsion-makers

The Extra Cost of green power was a serious hurdle

L T I = T
NN N (N[N
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o o o o |on

Incomplete Information made it difficult to determine
the true environmental benefits of green powver

Other (please specify)
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Sedion 2: Why Green Power?

Q12.How important were the following considerationsin influencing your organization’s
dedsion to purchase green power ? (Please circle your respornses).

Not Vey
I mportant I mportant
Lowest Cost: Green power is our chegoest eledricity 1 2 3 4 5
option
Public Image of Our Organization: Maintaining a
“Green” public image isimportant to us 1 2 3 4 5
Catering to the Environmentally-Conscious: It is
important that we acommodate the needs and concerns 1 2 3 4 5
of our customers, sharehaders or constituents
Organizational Values: Our organization feels a strong
and pervasive commitment to public health and the 1 2 3 4 5
environment
Civic Responsibility: We fed aresponsibility to be
community leaders, not just for the environment 1 2 3 4 5
Employee Morale: Employees feel more pridein an
organization that is giving bad to the environment 1 2 3 4 5
Reduced Risk of Future Regulation: Our voluntary
adionsin support of renewable energy reduce the need 1 2 3 4 5
for future government intervention and regulation

Other (please specify)

Q13.Please indicate the extent to which you believe the following statements about an
organization’s ability to generate marketing and public relations value from a green
power purchase are true. (Please drcle your responses).

Definitely Somewhat Not at all
True True True

Being among the first in our industry or community to
purchase green power is an effedive way for a mompany
to set itself apart

Once alarge number of companiesin an industry or
community have dore o, it becomes lessworthwhil e for
alate adopter to demonstrate its own commitment to the
environment by purchasing green power

Once alarge number of companiesin an industry or
community have dore so, it becomes increasingly
important for alate alopter to demonstrate its own
commitment to the environment by purchasing green
power

Whether or not our company purchases green power is
entirely unaffected by the activities of other companiesin
the industry or community
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Q14. What percentage of your product or servicesales are to customerswhom you believe
make a concerted effort to buy green products and services?

less than 1% 5%-10% 20%-50%
1%-5% 10%-20% over 50%

Sedion 3: Green Value

Q15.Hasyour organization engaged in any of thefollowing activitiesto get theword
ait about its green power purchase?

Yes, wehave We'replanning No pansto do
dorethis to dothis this

Eff orts have been made within our
organization to educate enployees abou
green energy

We have developed point-of-sale marketing
or public educdion material to get the word
out to aur customers/constituents about our
commitment

Our organization hesissued press rel eases
annourting our green power purchase

We have highlighted ou green power
purchase in aur reports to shareholders,
members or funding sources

Other (please specify)

Q16.Prior torestructuring of the electricity industry, most renewable electricity generation
was supported through state and federal programsand policies. Recently, more
emphasisis being placed on markets and customer choice. How do you think
renewables development should be encouraged? Please indicate your support for the
following options.

Do Not Strongly
Support Support
All dectricity consumers shoud pay alittle more for their 112|345

electricity in arder to raise funds to finance renewabl e energy

All utilities and/or power supgdiers sould be required to include a 1123|465
minimum percentage of renewable energy in their supply portfolios

Pollution from electricity generation shoud be taxed or further 112|345
regul ated

Suppat for renewables $ould come from voluntary consumer 1123|465
choice

Other (please speafy)
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Q17.1n the event that government required all eledricity marketersto include a minimum
percentage of renewable energy in their supply portfolios, would your organization
be more inclined or lessinclined to buy additional green power beyond the
government requirement?

Lessinclined Moreinclined
1 2 3 4 5

Sedion 4: More About You

Q18.How would you classify your organization?

For-Profit Company Private Non-Profit Public Sector
(skipto Q21) (skipto Q21)

Q19.AsaFor-Profit Company, are you primarily involved in:
Primary Industry/Manufaduring/Wholesae Trade Retail/Services

Q20.AsaFor-Profit Company, are you:

Publicly Held and Traded Privately-Owned

Q21.Intowhich of thefollowing gross annual revenues or annual budget categories does
your organization fall?

lessthan $500000 $2mto $10milli on $100milli onto $1billion
$500,0000 $2million $10mto $100milli on more than $1billion

Q22.0verall, towhat extent hasyour green power purchase provided the benefitsthat you

anticipated?
Not at All Completely
1 2 3 4 5

Q23.When your current green power contract (if any) or commitment term ends, how
likely isit that your organization will renew its green power purchase?

Not Very Likely Very Likely

1 2 3 4 5
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Finally: If you would like to recave a copy of the paper reporting the results of this
survey, please provide your name and contact information below. Or you may ched
the Website at nationalwind.org in July or August to view a copy.

Organization Name

Contact Name

Address City State__ Zip

Please feel freeto include any other comments you might havein the space below.

Thark you for your cooperation!



Appendix B

Green Power Marketer Survey

- GREEN POWER M ARKETER RESEARCH -

Lawrence Berkeley Nationd Labaratory (LBNL) is condicting aninformation gahering
execise involving active U.S. geen paver marketers. This research is intended to bah
(1) collea information on geen pover marke, induwstry, and poduct trends; and (2)
explore the impact and importance of market rules and market facilit ation efforts in the
devdopment of the astomer-driven market for green power. For objedive (1), the
information colleaed will be used in an aggegated fashion to explore green power
trends and market characteristics (i.e., what companes are active what are their
expectations of customer demand andthe impact of that demand onrenewable energy,
what types of marketing strategies are being wsed, etc.). For objedive (2), theresearchis
designed to establish the relative importance of different types of government and
regulatory palicy onthe green paover market.

We would like you to take part in this research. We believethat your participationwill be
worth your time because, as eledric industries are restructured, we hope that our
research will have a pasitive influence on regulators and legislators that are strugding
with the design d market rules. Your cooperation is, of course, voluntary, bu is vital to
this research. All of the information that we obtain from you duing the research will be
kept strictly confidential. We will not disclose your spedfic answers to the questions to
anyone. We may note that your compary has participated in the research, but we do nd
intend to dsclose your name or your compary’'s name with reference to ary of your
resporses to the questions listed below. All data will be aggegated before pulication.
Nonetheless if any individud question istoo sensitive, fed freeto ignare it and move on
to less engtive parts of the questionnare. Please also feel free to expand onyour
answers if youwish andattach the longer discusson.

Please return the completed questionndre to LBNL by February 12, 1998in the
enveope provided o via fax. Thark youin advance for your participation.
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COMPANY BACK GROUND

Company Name and Division:

Contact Person (optional):

Job Title:

How do you classify your business:

a. Isyour company (1) awholesaler of green power, (2) aretailer of green power, or (3)
both awholesaler and retail er of green power? (circle one)

b. Doesor will your company (1) only sell “green” electricity products or (2) doyou have a
product line that includes non-green electricity products? (circle one)

c. Isyour company affiliated with aregulated electric utility? Yes, no
d. Tomed thedemand d your green pover customers, does or will your company: (1) own
generation resources; (2) purchase power from specific generators via mntract; and/or (3)

purchase bunded e ectricity products from wholesalers? (please drcle all that appy)

In what regions of the wuntry are you or do youintendto sell green power?

MARKET RULESAND MARKET FACILITATION EFFORTS

The ultimate successof the competitive market for eledricity services, and the green power
market more specifically, may, in part, depend an the detailed market rules established at the
onset of restructuring (e.g., unburling of billing services, fuel source disclosure, stranded
cost recovery, etc.). In the following regions in which you are active, what market rules have
been established or are being considered that you believe will act as significant barr iersto
the development of the aistomer-driven green pover market (or the competitive market for
electricity services more broadly)?

a Market Rulesin Cdlifornia

b. Market Rulesin New England

c. Market Rulesin Pennsylvania



d.

Market Rulesin Other Regions (please spedfy)

7. A number of market barriers exist that could thwart the development of the austomer-driven
green pover market. Of the patential market barrierslisted below, please circle the five
barriers you consider to be most serious in terms of their potentially negative impad on your
business: (please drcle the five most serious barriers)

Poo T
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ladk of customer education onretail choice

market power of electric utilities and their affiliates

low cost of utility default service

stranded cost recovery

transmisgon pricing, ancillary services, and bidding rulesthat penalize intermittent, low
cgpacity factor, distant renewable generators

ladk of customer education onrenewable energy

barriersto aggregation of eledricity consumers based on geography or affinity

ladk of existing renewable energy plants that are able to sell to marketers due to contrad
restrictions

no mandatory fuel source and/or emissons disclosure

power pooling structures that do not alow direct bilateral contracts (but do allow
contracts-for-diff erences and ather financial contracts)

insufficient unbundling of revenue-cycle services (metering, hilling, etc.)

ladk of sufficient customer protedion regulations

. protracted direct access phase-ins that favor larger customers

direct accessprocessing and service fees that erect barriers for new participants (via high
costs, downess, lack of parity between marketers and utilities, etc)
insufficient definition(s) of green pover

8. Tothe etent that you perceive stranded cost recovery as a potential barrier to the
development of a competitive dectricity market, howv would you design stranded cost
recovery to mitigate that barrier?

9. Of the following types of market structure, which would you prefer? (please drcle one)

Biltateral trade POOLCO POOLCO plus hilateral trade

Why doyou prefer this form of market structure?
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10. The ultimate successof the competitive market for eledricity services, and the green power
market more specifically, may, in part, depend an the detailed market rules established at the
onset of restructuring. Below isalist of posgble market rules that would likely impad all
electricity marketers. Many of these rules may be important to your business. However,
pleaserank ead onascaeof 1to 5,where “1" meansthat your company believes that the
ruleis“valuable’ (but far from esential) and“5" means that your company beli eves that the
ruleis”essential” (note that we've aso included abox if your company would be “o pposed”
to aspecific rule)? (please checkone for each market rule and gease ook through the entire list
before ranking)

My company My company

My believesthis believesthis

Market Rules Affeding all Marketers company [fruleis ruleis
opposes ||“valuable” “esential”

thisrule [[+1 +2 |+3[+4 +5

Customer Infor mation and Protedion Issues:

Establi sh marketer credit requirements during
marketer registration processat PUC

Fundng for broad-based, nondiscriminatory
customer education on retail choice

Establish acode of conduct for all marketers
during marketer registration processat PUC

Independent verification o customer orders to
switch eledric providers

Market Power and Structur e Issues:

Utility divestiture of generation assts

Creation d an independent system operator

Restrictions on uility affili ate marketingin
their parent utility serviceterritory andor their
use of the utility name and logo

Bilateral trading market structure as oppcsed
to a pooling structure

Competitive Services and Direct Access lssues:

Full andfair unbunding of billing services

Full andfair unbunding of metering services

Establish default utility service rates that
provide sufficient margin to encourage entry of
competiti ve suppiers

Nondscriminatory sharing d customer
information by incumbent electric utiliti es

Allow use of load profil es for small er
residential and comnercial customers

Regulations that require sharing d customers
that choose not to switch suppliers (i.e.,
creation o multi ple default service providers)
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Market Rules Affeding al Marketers
(continued)

My
company
opposes
thisrule

My company
believesthis
ruleis
“valuable’
+1

+2

+3

+4

My company
believesthis
ruleis
“esential”
+5

Minimize charges for noncompetitive services
imposed by dedric utiliti es on marketers (e.g.,
costs for customer switching)

Parity between marketers and iliti es with
resped to oHigations, rights, and charges for
billi ng, metering, data transfer, service
agreaments, avoided cost credits, customer
contracts, etc.

Uniformity and consistency acrossutility
serviceterritories for data transfer protocols,
dired access rvicetariffsand ageaments,
metering and filli ng requirements, and aher
rules

Market Timing I ssues.

Full dired accesson adate certain withou
dired accessphase-ins

Require utiliti esto rapidly processdired
access grvicerequests

If a dred accessphase-in exsts, allow
residential customers to receve doiceon the
same schedule as other customer classes

Stranded Cost | ssues:

Lessthan 1084 remvery of stranded costs

Establi sh incentives for stranded cost
mitigation by dedric utiliti es

Require stranded coststo berecvered in a
short period o time

Reoover stranded costs via astable cants/kwWh
charge, not a charge that depends inversely on
the power exchange dearing price

Other (please spedfy)

11. Again, the ultimate success of the green power market may, in part, depend o the detailed
market rules established at the onset of restructuring as well as governmental and private
efforts to help fadlitate the development of the green power market. Below isalist of
possible market rules and fadlitation efforts that would likely differentially impad green
power marketersrelative to other e ectricity marketers. Many of these rules and facilitation
may be important to your business However, please rank eat onascaeof 1to 5,where
“1" meansthat your company believesthat the rule or facilitation effort is “valuable” (but far
from esential) and“5" means that your company believes that the rule or facilitation effort is
“esential” (note that we've dso included aboxif your company would be “opposed” to a
specific rule or facilitation effort)? (please checkone for each market rule andfacilit ation effort,

and pease look through the entire
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Market Rulesand Facilitation Effortsthat
Differentially Affed Green Power Marketers

My

My company
believesthis
ruleor

company [facili tation

opposes
thisrule

effort is
“valuable’
+1

+2

+3

+4

My company
believesthig
ruleor
facilitation
effort ig
“esential”
+5

M arket Rules:

Mandaory disclosure of fuel mix, emisgons,
andor pricing andcontract termsinformation

Incentives for the restructuring ard buy-out of
exsting renewable energy qualifying facility
(QF) contracts

Creation d a renewables-only power pod

I SO/bidding rules that do not penalize
intermittent generators and small generators

[Transmission ricing rulesthat do not penalize
intermittent, low capacity factor generators

[Transmission ricing rulesthat do not penalize
generators located far from load

Ancill ary service oststhat do nd penalize
intermittent, low capacity factor generators

Fair payment to generators that provide T&D
suppat benefits (e.g., local PV)

Removal of barriers to geography- and dfinity-
based aggregation o customers

Allow local governmentsto act as default
service providers withou a positive dedaration
by each customer (customers could opt out)

Direct Green Power M arketing Facilitation Efforts:

If a dred accessphase-in exsts, allow
immediate accessfor all customers that are
Wwilli ng to purchase a certain percentage of
renewable energy

All ow customers to make renewables
contributions or purchases throughtheir default
service provider

Product or company endorsements by
environmental groups

Monetary production incentives or rebates to
customers that purchase green power

Reduced direct access servicefees for
customers switchingto a geen power
provider

Exparsion of FTC green marketing
guidelines to green powver marketing

Sate-level (PUC or legidlative) definition o
" green” power
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Market Rulesand Facili tation Effortsthat
Differentially Affed Green Power Marketers
(continued)

My

My company
believesthis
ruleor

company [facili tation

opposes
thisrule

effort is
“valuable’
+1

+2

+3

+4

My company|
believesthig
ruleor

facili tation
effort i
“esential”
+5

Publicly-funded education on renewable energy
and geen power products

Third-party cetification
products

d green power

Government purchases of green power

Broader Renewable Energy Policies:

Net metering d customer-sited renewable

ener gy faciliti es

Renewable energy projed siting and rmitting
procedures that allow for more rapid
construction d renewable projeds

Tax or finarcial production incentives andor
low interest loans to renewable aergy|
generators

Establishment of state or federal renewabled
portfolio standads

Other (please spedfy)

12. Onascaleof 1to 5,with*“1" being not at al important and “5" being extremely important,
how important overall are the detailed market rules and facilitation established at the onset of
restructuring likely to bein determining the successof customer driven market for green

power? (rank 1-5)

13. Do you kelieve that regulators and legislators have or are adequately considering the impad
of these detailed market rules and facilitation efforts on the austomer-driven market for green

power?

YEs, no

14. Disclosure Questions.

a. Doyou kelieve that some form of mandatory disclosure is critical for fostering informed

customer choice? VES,

no

b. Onascaleof 1to 5,with“1" being nat a al important and“5" being extremely
important, how important are each of the following types of disclosure in expanding the
customer-driven market for green powver?

air emissons disclosure
price and contrad terms disclosure
fuel sourcedisclosure
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c. If fuel sourcedisclosure was required, would you prefer? (please drcle one)
i. disclosurefor al marketers
il. claims-based dsclosure with default values for those that do not make daims (i.e.,
marketers that do not make daims report system average)
iii. claims-based disclosure without default values for those that do nd make daims (i.e.,
marketers that do not make daims do nd report anything)

d. If fuel sourcedisclosure was required, would you prefer it be based on? (please drcle
one)

an 1SO settlement system tradeable tags

e. If fuel sourcedisclosure was required, would you prefer it be based on? (please circle
one)

historic data projeded data baoth historic and projeded data

f. If fuel sourcedisclosure was required, would you prefer it be based on? (please circle
one)

the company the product both the company and the product
g. If fuel source air emissions, and/or pricing and contract terms disclosure was required,
would you prefer? (please drcle one)

standardized format non-standardized format

15. Certification Questions

a Onascaeof 1to 5,with“1" being not at al important and “5" being extremely
important, how important isit for your businessthat a cetification program for green
power is available? (rank 1-5)

b. Would you pefer: (1) acertification program that was run by a norprofit groupallied
with environment and consumer interests or (2) a government-administered certificaion
effort? (please circleone) Why?

c. If yousuppy green pawer in California, have any of your products been certified by the
Green-e program? yes, . If “yes”

Has the Green-e program helped you d=fine your green power products and marketing
strategies? yes, no

How has the Green-e changed your product offers and marketing strategies?
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16.

17.

18.

THE MARKET

Approximately what percent of customersin each category do you kelieve will select a new
electricity supplier (whether green or not) onceretail competitionisintroduced? (Please
insert percentages)

a. 1yea after retail competitionisintroduced:

Residential Commercid Induwstrial Government

b. 5yeasdfter retail competitionisintroduced:

Residential Commercid Industrial Government
Of those austomers that seled a new electricity supplier, approximately what percentage in
ead category do you think will select a product that contains at least 20% non-hydro
renewable dedricity (i.e., solar, wind, Homass geothermal)? (Please insert percentages--
reaognize that these are percentages of those customers that are expeded to switch supdiers)

a. 1yea after retail competitionisintroduced:

Residential Commercid Induwstrial Government

b. 5yeasafter retail competitionisintroduced:

Residential Commercia Industrial Government
On ascaeof 1to 5, how important do you believe each of the foll owing product and
company related fadors are in succesgully marketing your green power products to
residential customers? (please checkone for each factor)

Not at all Extremely
Factorsin successfully marketing important impor tant
green power toresidential customers | 1 2 3 4 5

selling price of product

company reaognition and brand
identificaion

renewable energy content of product

recognized corporate environmental
commitment of marketer

air emissons of product

effediveness of product-related
advertising

credibility of the company’ s message

inclusion of “new” renewable energy
projeds

perceived reliability of power supply

34¢




exclusion of nuclear and coa power

customer-sited renewabl e energy
applications (PV, wind, etc.)

incentives and bonuses for customer
sign-up and pearticipation (e.g., rebates,
gifts, etc.)

offers of additional ancillary products
and servicesfor afee(i.e., hlling and
payment options, efficiency services,
etc.)

Other (please spedfy)

19. Approximately what percent of the revenue that you exped to dbtain from your customer-
driven green paver business do you think will come from the following market segments:
residential customers (%), commercial customers (%), industrial customers (%),
government customers (%), retailers, resell ers and aggregators (%)

20. Of the following types of advertising that your company might use for your green power
products during the ealy yeas of restructuring, please rank the top threein terms of total
expected annual cost? (Please rank from nost costly, 1,to least costly, 3)

direct mail to customers
TV spots
radio spots
pint ads
telemarketing
direct communicdion with retailer, resellers and/or aggregators
other (please specify)

21.Taking into account al costs, approximately how much doyou expect to spend onaveragein
order to sign-up anindividual residential customer for one of your green power productsin
thefirst year of retail competition? (please circle one-- wholesalers may ignore this
question)

Lessthan $10
$10-30

$30:50
$50-100
$1006200

more than $200

22. If you have signed or expect to sign contrads with new non-hydro renewable energy
generators (i.e., solar, wind, biomass geothermal), approximately what length of contrad do
you exped to provide to these generators over the next 2 yeas? (years) In b5yeas?

(years)




23. If you have signed or expect to sign contrads with existing non-hydro renewable energy
generators (i.e., solar, wind, biomass geothermal), approximately what length of contrad do
you exped to provide to these generators over the next 2 yeas? (years) In5yeas?

___(yeary)
THANK YQU!
Please return the questionnaire to Ryan Wiser or Steve Pickle at:
Lawrence Berkeley National Laboratory

1 Cyclotron Rd., MS 90-4000,Berkeley, CA 94720
Or fax it to: 510/486-6996
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Appendix C

Contact Lettersfor Contingent Valuation and Opinion
Surveys



UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY « DAVIS + IRVINE + LOSANGELES « RIVERSIDE * SANDIEGC « SAN FRANCISCC 4 SANTABARBARA +  SANTA CRUZ

DATE

Dea Sir or Madam:

A few days from now you will recave in the mail abrief questionnaireto fill out for an
important research projed being conducted by the University of California & Berkeley.

The study concerns your opinions on some of the important energy and environmental
isaues currently fadng the nation. We know you are very busy and have opted to send
you amail survey that you can fill out at your conveniencerather than cdl you onthe
phoreto ask you guestions. We ae writi ng in advance becaise we have foundthat many
peopleliketo know ahead o time that they will be mntaded.

Thisisan important study, and the information you provide will be used to help shape
future energy padlicy. Whether or not you knav much abou energy, and whether or nat
you are very concerned abou the environment, your answers are important!

We have hired PA Consulting Group,an independent research firm, to administer the
survey on kehalf of the University of California. They will ensure that your resporses are
kept completely confidential.

Thank you in advance for your help with thisimportant effort. It isonly with the
generous help of people like you that our research can be successul.

Sincedy,

%m,, AN
Ryan Wiser
Projed Lealer

University of California a Berkeley

P.S. We will be enclosing a small token of our appreciation with the questionnaire & a
way of saying thanks.
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY + DAVIS + IRVINE + LOSANGELE: + RIVERSIDE « SANDIEGC « SANFRANCISC §] SANTABARBAR/ « SANTA CRU:

DATE
Dea Sir or Madam:

We are writing to ask for your help in a study that is being sponsored by the University of
California & Berkeley. The study concerns your opinions on some of the most important
energy and environmental issues fadng the nation.

Youare part of asmall group d individuals that were randamly seleded to represent the
views of all Americans. Whether or nat you krow much abou energy, and whether or not
you are very concerned abou the eavironment, your answers to the enclosed survey are
vitally important!

Results from the survey will be used to help shape future palicy in the United States. In
particular, becaise of changesin the dedric utility industry, the nationis faced with a
dedsion abou whether to suppat renewable energy sources (such as wind power and
solar energy) in the future. However, littl e is known abou what people think abou this
isaue. Only by asking people throughou the country to give their honest opinions can we
Incorporate thase opinions into national policy decisions.

Youcan be asaured of complete confidentiality. Y our name will never be associated with
the study sfindings. When you rave cmmpleted the questionreire, your name will be
deleted from the maili ng list and rever conneded to you answersin any way. We have
hired PA Consulting Group, an independent research firm, to administer the survey on
behalf of the University of California. They will ensure that your resporses are kept
completely confidential.

If you have any questions abou the study' s purpose, please fed freeto cdl me a the
University of California & (510) 486-5474.1f you have any questions abou the survey
booMet, please call Kimberly Bakalars at PA Consulting Grouptoll-free @ 1-800-935
4277.

Thank you in advance for your help with thisimportant study.
Sinceély,
e
Ryan Wiser
Projed Leader
University of California & Berkeley

P.S. Pleae acept the enclosed $1asatoken of our appredation for your help.
351



Dear Sir or Madam:

A few days ago you should have received a short survey asking your opinions
about important energy and environmental issues currently facing the nation.
You are part of a small group of individuals randomly selected to receive this survey.

If you have already filled out and returned the questionnaire to us, please accept
our sincere thanks. If not, we hope you will take a moment to complete and return
the survey today. It is extremely important that we hear from you because your
responses will help shape future energy policy in the United States.

If you did not receive the questionnaire, or if it was misplaced, please call

Kimberly Bakalars at PA Consulting Group toll-free at 1-800-935-4277 and she will get
another one in the mail to you today. We are hoping to hear from you soon.

Your contribution to the success of this study will be greatly appreciated!

Ryan Wiser
University of California at Berkeley

c/o PA Consulting Group, 2711 Allen Boulevard, Suite 200, Middleton, Wl 53562
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY + DAVIS « IRVINE ¢« LOSANGELE! + RIVERSIDE « SANDIEGC + SAN FRANCISC( SANTA BARBAR/ +  SANTA CRU:

DATE
Dea Sir or Madam:
We ae sorry to baher you again, bu it isimportant to hea from you. A few weeks ago

we sent you a survey asking what you think abou critica energy and environmental
iswues fadng the nation.

We believeit isimportant that people’ s opinions towards energy and environmental
isaues be incorporated into netional policy dedsions. Good dedsions about energy
palicy can ody be made if we know how people like you will be dfeded.

We ae sending you ancther copy of the questionraire because of our concern that people
who have not responded may have different opinions than those who have. To get agood
understanding of the range of opinions abou the isaues, we must hea from as many
people & possble. Regardlessof whether or not you knav much abou energy issues,
and whether or not you are very concerned abou the environment, it isimportant that we
hea your opinions.

We dso want to asaure you that your resporses to this survey will be kept strictly
confidential and that your name will never be revealed to anyone. Information from the
survey will be reported only in statisticd terms. The identification number on the badk of
the survey isused oy for tradking purposes $ we can avoid re-contacting those people
who have drealy completed the survey. Because your resporseis 9 important, we are
enclosing ancther copy of the survey and a postage-paid, self-addressed envelope for
your convenience If for some reason you can’'t compl ete the survey, please write usa
note on your survey bodklet and return it.

If you have any questions abou the purpase of the study a its use, please fed freeto call
me & the University of Caifornia & Berkeley at (510 486-:5474.1f you have any
questions abou the survey booKet, please call Kimberly Bakaars at PA Consulting
Grouptoll-free & 1-800-9354277.

Sincerely,

%Ma&m

Ryan Wiser
Projed Lealer
University of California a Berkeley
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Appendix D

Sample Contingent Valuation Surveys

SCENARIO 1: 50 CENTS/MONTH BID LEVEL

Deciding Our Energy Future:
Choices for Electricity Supply Survey

University of California at Berkeley
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Section 1: Energy Issues Facing the United States

To begin, we would like to ask you some questions about yourself and about your feelings on the
electricity industry and on renewable energy.

1. Do youown orrent your residence? (please circle one number)

1 Own
2 Rent, lease or other arrangement

2. Does your household pay its own electricity bill ? (please circle one number)

1 No O Please STOP HERE and return the survey. Thank you for your
participation!
2 Yes O Please GO TO QUESTION 3 and continue with this survey

3. Households in some states now have the option of choosing which company will
provide their electricity (much like choosing a new long-distance telephon e provider).
Does your household have the option of choosing your electric company? (please
circle one number)

1 No
2 Yes
3 Don't know

4. In meeting the nation's overall electricity needs, please indicate how important each of
the following issues is to you. (please circle one number for each issue)

not at all extremely
important important
Ensuring that electricity service is reliable 1 2 3
Increasing the amount of electricity generated 1 2 3
from renewable sources (such as wind and solar)
Minimizing the cost of electricity to consumers 1 2 3 4 5
Increasing investments in energy efficiency 1
Improving the quality of customer service 1 2 3
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5. Electricity can be generated from many sources. In the United States, about 57% of
our electricity comes from coal and oil, 22% from nuclear, 11% from natural gas, 8%
from hydropower, and 2% from renewable energy. Even though p roducing electricity is
less damaging to the environment than it used to be, electricity production still
contributes significantly to urban smog, acid rain, and global warming. How much do
you know about the environmental impacts of electricity production? (please circle one

number)
nothing alot
1 2 3 4 5

6. There are several ways to reduce the environmental impacts of electricity production.
Please indicate how important each of the following three approaches is to you.
(please circle one number for each approach)

not at all extremely
important important

Energy Efficiency — reducing electricity use in
homes and businesses by installing energy saving 1 2 3 4 5
appliances and other measures

Pollution Control — reducing pollution at natural
gas and coal plants by installing filters and other 1 2 3 4 5
pollution control technologies

Renewable Energy — producing electricity with

wind turbines, solar power, geothermal (heat from 1 2 3 4 5
under the earth), and biomass (using wood and

agricultural wastes to produce electricity)
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7. About 2% of the electricity produced in the United States comes from renewable
energy sources, including wind turbines, solar power, geothermal, and biomass. Even
though renewable energy often costs more than other ways of producing electricity,
renewable energy has some benefits. How important to you are each of the possible
benefits listed below? (please circle one number for each statement)

How important is it to you that using renewable not at all extremely
energy... important important
..may be less threatening to the environment than 1 2 3 4 5
other ways of producing electricity
..reduces our dependence on any one type of 1 2 3 4 5
electricity generation
...Stimulates new technologies 1 2 3 4 5
..preserves the amount of natural gas and coal 1 2 3 4 5

available for future generations

...can create new jobs 1 2 3 4 5

8. There are also some possible drawbacks to using renewable energy. How worried are
you about each of the possible drawbacks listed below? (please circle one number for
each statement)

How worried are you that renewable energy... not at all extremely
worried worried
...could be more costly than other ways of reducing 1 2 3 4 5
pollution

...may not be abundant enough for widespread use
...already receives too many subsidies

...could have some environmental drawbacks
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...may not be available when we need it because the
supply of some types of renewable energy can
depend on the weather



Section 2: Paying for Renewable Energy

The federal government is considering whether and how to support renewable energy in the
future. The University of California is conducting this independent survey to help the country
make these important choices.

The next questions are intended to find out whether households are willing to pay for renewable
energy. Answers to these questions will be used to shape future policy, so we ask you to take
some time in your response. There are no right or wrong answers to these questions. We want to
know your preferences.

When answering, please consider your household income and other household expenses. Money
you spend on renewable energy will decrease the amount of money your household has available
for other household items and charities. Keep in mind that increasing the supply of renewable
energy is one of several ways to reduce the environmental impacts of electricity production.

10. The federal government is considering a program where all homes and bu sinesses in
the United States would be required to pay a $0.50 surcharge on their monthly
electricity bills for 3 years to increase the supply of renewable energy. This surcharge
will be collected by the government and used to help fund the construction of more
renewable energy projects. Because the proposed surcharge is mandatory, all homes
and bu sinesses will be required to pay.

Data from the U.S. Environmental Protection Agency shows that for each household a
surcharge of $0.50/month for 3 years will provide the same environmental benefits as
not driving a car a total of 12,000 miles. Because every home and bu siness would be
required to pay this surcharge, renewable energy production in the United States
would increase from 2% to 3%.

Remembering that all homes and bu sinesses in the United States will have to pay the
same amount if this policy is adopted, would your household suppo rt the adoption of
this proposed monthly surcharge of $0.50 for 3 years (equal to $6 per year and $18
over the life of the program)? (please circle one number)

1 No O GO TO QUESTION 10
2 Yes O GO TO QUESTION 11
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11. (If no) There are many reasons why households may not be willing to suppo rtthe
adoption of this required surcharge. Of the possible reasons listed below, please
circle all that apply to you and your household. (please circle ALL that apply)

1 My household can't afford to pay this much for renewable energy

2 The benefits of renewable energy aren't great enough to warrant the surcharge

3 Renewable energy should be supported, but | think households should be able to
voluntarily pay for renewable energy and that it shouldn’t be required

Renewable energy should be supported, but | wouldn't trust the government to
effectively spend the funds collected by the surcharge

| am opposed to all new government programs

| object to these types of questions

| would need more information before making a decision

Other (Please Specify)

N

00 ~NO O

0 GO TO QUESTION 12

12. (If yes) We know that some people are more certain than others about their answers.
On ascale of 1to 5, where 1 means "very uncertain" and 5 means "very certain," how
certain are you that your household would suppo rt the adoption of this required $0.50
monthly surcharge? (please circle one number)

very very
uncertain certain
1 2 3 4 5

13. Remembering that all homes and bu sinesses in the United States would have to pay
the same amount if this policy was adopted, what percent of all U.S. residents do you
believe would suppo rt the adoption of this required $0.50 monthly surcharge? (please
circle one number)

1 less than 10% of residents
2 10% to 19% of residents
3  20% to 29% of residents
4 30% to 39% of residents
5 40% to 49% of residents
6 50% to 59% of residents
7 60% to 69% of residents
8 70% to 79% of residents
9 80% to 89% of residents
10 90% to 100% of residents



Section 3: Your Attitudes about Environmental Issues

14. Please indicate how strongly you disagree or agree with each of the following
statements. (please circle one number for each statement)

strongly somewhat neutral somewhat strongly
disagree disagree agree agree

| am often one of the first people | 1 2 3 4 5
know to try new products

There is not much that any one 1 2 3 4 5
individual can do about the
environment

I am more likely to buy environmentally 1 2 3 4 5
friendly products if | know that other
people are doing the same

| don't trust the environmental claims 1 2 3 4 5
of companies offering environmentally
friendly products

| don't trust other people to make 1 2 3 4 5
personal sacrifices to protect the
environment

Now that companies are offering 1 2 3 4 5
environmentally friendly products, we

don’t need as many environmental

regulations

The government can’t be trusted to 1 2 3 4 5
collect funds and spend them on
worthwhile causes

The government should require 1 2 3 4 5
everyone to help pay for environmental
improvements

| will only pay more for environmentally 1 2 3 4 5
friendly products if | receive a direct
benefit from doing so

I think my family and friends would 1 2 3 4 5
support renewable energy if they had
the option
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15. Which of the following actions do you and your household do on aregular basis?
(please circle ALL that apply)

Try to buy products that are environmentally friendly

Pay more for products that are environmentally friendly

Recycle newspaper, metals, plastics, or glass

Purchase organic foods

Reduce energy use in the home

Walk, ride a bike, carpool, or take mass transit to help the environment
Donate money to environmental causes

Volunteer time to environmental causes

Invest money in companies that are socially responsible

10 Write letters to politicians about environmental issues

11 Weigh candidates’ environmental records when deciding who to vote for

O©ooO~NOOTh,WNBE

16. How much do you think individuals like yourself can do aboutthe following? (please
circle one number for each problem)

not some-
nothing much thing alot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4
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17. How much do you think government programs and requlations can do aboutthe
following? (please circle one number for each problem)

not some-
nothing much thing a lot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4

Section 4: About You

These last few questions will help us understand how well you and other respondents to the
survey represent all U.S. residents. All the information in this section (and the entire survey
booklet) is confidential. Your name will never be associated with your answers to these questions.

18. How old are you? (please circle one number)

17 years or under
18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 64 years
65 years and over

~NoOo O~ WN PR

19. Are you male or female? (please circle one number)

1 Male
2 Female

20. Do you have children? (please circle one number)

1 Yes
2 No
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21. What is the highest grade or year of school that you have completed? (please circle one
number)

No school

Grade school (1-8 years)

Some high school (9-11 years)
Completed high school (12 years)

Some college but no degree (13-15 years)
Associate degree

Bachelor's degree

Post graduate

O~NOO U WNPE

22. Regardless of your party identification, how would you rate yourself politically? (please
circle one number)

Very conservative

Somewhat conservative
Neither conservative nor liberal
Somewhat liberal

Very liberal

b wWwNRE

23. Below is a list of household income categories. Which income category best describes
the combined year 2000 income of you and all adult family members living with you,
before taxes? (please circle one number)

Less than $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 - $69,999
$70,000 - $79,999
$80,000 - $89,999
10 $90,000 - $99,999
11 $100,000 - $149,999
12 $150,000 or more

O©CoO~NOOTr, WN P

Thank you for your cooperation!

Your assistance in answering this survey is very much appreciated.

362



If we have overlooked something or if you have anything else to tell us,
please feel free to do so in the space below.

Please return your completed survey in the postage-paid envelope provided to:

Choices for Electricity Supply Survey
University of California at Berkeley
c/o PA Consulting Group
2711 Allen Boulevard, Suite 200
Middleton, WI 53562

If you have any questions aboutthe survey, please contact: Kim Bakalars 1-800-935-4277

The results of this study will be available on the Internet by December 2001 at:
www.are.berkeley.edu/CESS

364




SCENARIO 2: $3/MONTH BID LEVEL

Deciding Our Energy Future:
Choices for Electricity Supply Survey

University of California at Berkeley

36¢




Section 1: Energy Issues Facing the United States

To begin, we would like to ask you some questions about yourself and about your feelings on the
electricity industry and on renewable energy.

1. Do youown orrent your residence? (please circle one number)

1 Own
2 Rent, lease or other arrangement

2. Does your household pay its own electricity bill ? (please circle one number)

1 No O Please STOP HERE and return the survey. Thank you for your
participation!
2 Yes O Please GO TO QUESTION 3 and continue with this survey

3. Households in some states now have the option of choosing which company will
provide their electricity (much like choosing a new long-distance telephon e provider).
Does your household have the option of choosing your electric company? (please
circle one number)

1 No
2 Yes
3 Don't know

4. In meeting the nation's overall electricity needs, please indicate how important each of
the following issues is to you. (please circle one number for each issue)

not at all extremely
important important
Ensuring that electricity service is reliable 1 2 3
Increasing the amount of electricity generated 1 2 3
from renewable sources (such as wind and solar)
Minimizing the cost of electricity to consumers 1 2 3 4 5
Increasing investments in energy efficiency 1
Improving the quality of customer service 1 2 3
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5. Electricity can be generated from many sources. In the United States, about 57% of
our electricity comes from coal and oil, 22% from nuclear, 11% from natural gas, 8%
from hydropower, and 2% from renewable energy. Even though p roducing electricity is
less damaging to the environment than it used to be, electricity production still
contributes significantly to urban smog, acid rain, and global warming. How much do
you know about the environmental impacts of electricity production? (please circle one

number)
nothing alot
1 2 3 4 5

6. There are several ways to reduce the environmental impacts of electricity production.
Please indicate how important each of the following three approaches is to you.
(please circle one number for each approach)

not at all extremely
important important

Energy Efficiency — reducing electricity use in
homes and businesses by installing energy saving 1 2 3 4 5
appliances and other measures

Pollution Control — reducing pollution at natural
gas and coal plants by installing filters and other 1 2 3 4 5
pollution control technologies

Renewable Energy — producing electricity with

wind turbines, solar power, geothermal (heat from 1 2 3 4 5
under the earth), and biomass (using wood and

agricultural wastes to produce electricity)



7. About 2% of the electricity produced in the United States comes from renewable
energy sources, including wind turbines, solar power, geothermal, and biomass. Even
though renewable energy often costs more than other ways of producing electricity,
renewable energy has some benefits. How important to you are each of the possible
benefits listed below? (please circle one number for each statement)

How important is it to you that using renewable not at all extremely
energy... important important
..may be less threatening to the environment than 1 2 3 4 5
other ways of producing electricity
..reduces our dependence on any one type of 1 2 3 4 5
electricity generation
...Stimulates new technologies 1 2 3 4 5
..preserves the amount of natural gas and coal 1 2 3 4 5

available for future generations

...can create new jobs 1 2 3 4 5

8. There are also some possible drawbacks to using renewable energy. How worried are
you about each of the possible drawbacks listed below? (please circle one number for
each statement)

How worried are you that renewable energy... not at all extremely
worried worried
...could be more costly than other ways of reducing 1 2 3 4 5
pollution

...may not be abundant enough for widespread use
...already receives too many subsidies

...could have some environmental drawbacks

O N =
N NN
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...may not be available when we need it because the
supply of some types of renewable energy can
depend on the weather
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Section 2: Paying for Renewable Energy

The federal government is considering whether and how to support renewable energy in the
future. The University of California is conducting this independent survey to help the country
make these important choices.

The next questions are intended to find out whether households are willing to pay for renewable
energy. Answers to these questions will be used to shape future policy, so we ask you to take
some time in your response. There are no right or wrong answers to these questions. We want to
know your preferences.

When answering, please consider your household income and other household expenses. Money
you spend on renewable energy will decrease the amount of money your household has available
for other household items and charities. Keep in mind that increasing the supply of renewable
energy is one of several ways to reduce the environmental impacts of electricity production.

9. The federal government is considering a program where all homes and bu sinesses in
the United States would be given the oppo rtunity to voluntarily pay a $3 surcharge on
their monthly electricity bills for 3 years to increase the supply of renewable energy.
This surcharge will be collected by the government and used to help fund the
construction of more renewable energy projects. Because the proposed surcharge is
voluntary, many homes and bu sinesses may decide notto pay.

Data from the U.S. Environmental Protection Agency shows that for each hou sehold a
surcharge of $3/month for 3 years will provide the same environmental benefits as not
driving a car a total of 72,000 miles. If every home and bu siness were to pay this
surcharge, renewable energy production in the United States would increase from 2%
to 8%.

Remembering that all homes and bu sinesses in the United States will be able to
individually decide whether to contribute and that many homes and bu sinesses may
decide not to pay, would your household volunteer to pay this proposed monthly
surcharge of $3 for 3 years (equal to $36 per year and $108 over the life of the
program)? (please circle one number)

1 No O GO TO QUESTION 10
2 Yes O GO TO QUESTION 11



10.

11.

12.

(If no) There are many reasons why households may not be willing to pay this
voluntary surcharge. Of the possible reasons listed below, please circle all that apply
to you and your household. (please circle ALL that apply)

1 My household can't afford to pay this much for renewable energy

2 The benefits of renewable energy aren't great enough to warrant the surcharge
3 Renewable energy should be supported, but | think all households should be
required to pay and that it shouldn’t be voluntary

Renewable energy should be supported, but | wouldn't trust the government to
effectively spend the funds collected by the surcharge

| am opposed to all new government programs

| object to these types of questions

| would need more information before making a decision

Other (Please Specify)

N

00 ~NO O

0 GO TO QUESTION 12

(If yes) We know that some people are more certain than others about their answers.
On ascale of 1to 5, where 1 means "very uncertain" and 5 means "very certain," how
certain are you that your household would volunteer to pay this $3 monthly
surcharge? (please circle one humber)

very very
uncertain certain
1 2 3 4 5

Remembering that all homes and bu sinesses in the United States would be able to
individually decide whether to contribute, what percent of all U.S. residents do you
believe would voluntarily pay this $3 monthly surcharge? (please circle one number)

1 less than 10% of residents
2  10% to 19% of residents
3 20% to 29% of residents
4  30% to 39% of residents
5 40% to 49% of residents
6 50% to 59% of residents
7 60% to 69% of residents
8 70% to 79% of residents
9 80% to 89% of residents
10 0% to 100% of residents
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Section 3: Your Attitudes about Environmental Issues

13. Please indicate how strongly you disagree or agree with each of the following
statements. (please circle one number for each statement)

strongly somewhat neutral somewhat strongly
disagree disagree agree agree

| am often one of the first people | 1 2 3 4 5
know to try new products

There is not much that any one 1 2 3 4 5
individual can do about the
environment

I am more likely to buy environmentally 1 2 3 4 5
friendly products if | know that other
people are doing the same

| don't trust the environmental claims 1 2 3 4 5
of companies offering environmentally
friendly products

| don't trust other people to make 1 2 3 4 5
personal sacrifices to protect the
environment

Now that companies are offering 1 2 3 4 5
environmentally friendly products, we

don’t need as many environmental

regulations

The government can’t be trusted to 1 2 3 4 5
collect funds and spend them on
worthwhile causes

The government should require 1 2 3 4 5
everyone to help pay for environmental
improvements

| will only pay more for environmentally 1 2 3 4 5
friendly products if | receive a direct
benefit from doing so

I think my family and friends would 1 2 3 4 5
support renewable energy if they had
the option
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14. Which of the following actions do you and your household do on aregular basis?
(please circle ALL that apply)

Try to buy products that are environmentally friendly

Pay more for products that are environmentally friendly

Recycle newspaper, metals, plastics, or glass

Purchase organic foods

Reduce energy use in the home

Walk, ride a bike, carpool, or take mass transit to help the environment
Donate money to environmental causes

Volunteer time to environmental causes

Invest money in companies that are socially responsible

10 Write letters to politicians about environmental issues

11 Weigh candidates’ environmental records when deciding who to vote for

O©ooO~NOOTh, WNBE

15. How much do you think individuals like yourself can do aboutthe following? (please
circle one number for each problem)

not some-
nothing much thing alot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4

37z



16. How much do you think government programs and requlations can do aboutthe
following? (please circle one number for each problem)

not some-
nothing much thing a lot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4

Section 4: About You

These last few questions will help us understand how well you and other respondents to the
survey represent all U.S. residents. All the information in this section (and the entire survey
booklet) is confidential. Your name will never be associated with your answers to these questions.

17. How old are you? (please circle one number)

17 years or under
18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 64 years
65 years and over

~NoOo O~ WN PR

18. Are you male or female? (please circle one number)

1 Male
2 Female

19. Do you have children? (please circle one number)

1 Yes
2 No
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20. What is the highest grade or year of school that you have completed? (please circle one
number)

No school

Grade school (1-8 years)

Some high school (9-11 years)
Completed high school (12 years)

Some college but no degree (13-15 years)
Associate degree

Bachelor's degree

Post graduate

O~NO U WNPE

21. Regardless of your party identification, how would you rate yourself politically? (please
circle one number)

Very conservative

Somewhat conservative
Neither conservative nor liberal
Somewhat liberal

Very liberal

b wWwNRE

22. Below is a list of household income categories. Which income category best describes
the combined year 2000 income of you and all adult family members living with you,
before taxes? (please circle one number)

Less than $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 - $69,999
$70,000 - $79,999
$80,000 - $89,999
10 $90,000 - $99,999
11 $100,000 - $149,999
12 $150,000 or more

O©CoO~NOOT,, WN P

Thank you for your cooperation!

Your assistance in answering this survey is very much appreciated.
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If we have overlooked something or if you have anything else to tell us,
please feel free to do so in the space below.

Please return your completed survey in the postage-paid envelope provided to:

Choices for Electricity Supply Survey
University of California at Berkeley
c/o PA Consulting Group
2711 Allen Boulevard, Suite 200
Middleton, WI 53562

If you have any questions aboutthe survey, please contact: Kim Bakalars 1-800-935-4277

The results of this study will be available on the Internet by December 2001 at:
www.are.berkeley.edu/CESS
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SCENARIO 3: $8/MONTH BID LEVEL

Deciding Our Energy Future:
Choices for Electricity Supply Survey

University of California at Berkeley
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Section 1: Energy Issues Facing the United States

To begin, we would like to ask you some questions about yourself and about your feelings on the
electricity industry and on renewable energy.

1. Do youown orrent your residence? (please circle one number)

1 Own
2 Rent, lease or other arrangement

2. Does your household pay its own electricity bill ? (please circle one number)

1 No O Please STOP HERE and return the survey. Thank you for your
participation!
2 Yes O Please GO TO QUESTION 3 and continue with this survey

3. Households in some states now have the option of choosing which company will
provide their electricity (much like choosing a new long-distance telephon e provider).
Does your household have the option of choosing your electric company? (please
circle one number)

1 No
2 Yes
3 Don't know

4. In meeting the nation's overall electricity needs, please indicate how important each of
the following issues is to you. (please circle one number for each issue)

not at all extremely
important important
Ensuring that electricity service is reliable 1 2 3
Increasing the amount of electricity generated 1 2 3
from renewable sources (such as wind and solar)
Minimizing the cost of electricity to consumers 1 2 3 4 5
Increasing investments in energy efficiency 1
Improving the quality of customer service 1 2 3



5. Electricity can be generated from many sources. In the United States, about 57% of
our electricity comes from coal and oil, 22% from nuclear, 11% from natural gas, 8%
from hydropower, and 2% from renewable energy. Even though p roducing electricity is
less damaging to the environment than it used to be, electricity production still
contributes significantly to urban smog, acid rain, and global warming. How much do
you know about the environmental impacts of electricity production? (please circle one

number)
nothing alot
1 2 3 4 5

6. There are several ways to reduce the environmental impacts of electricity produ ction.
Please indicate how important each of the following three approaches is to you.
(please circle one number for each approach)

not at all extremely
important important

Energy Efficiency — reducing electricity use in
homes and businesses by installing energy saving 1 2 3 4 5
appliances and other measures

Pollution Control — reducing pollution at natural
gas and coal plants by installing filters and other 1 2 3 4 5
pollution control technologies

Renewable Energy — producing electricity with

wind turbines, solar power, geothermal (heat from 1 2 3 4 5
under the earth), and biomass (using wood and

agricultural wastes to produce electricity)
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7. About 2% of the electricity produced in the United States comes from renewable
energy sources, including wind turbines, solar power, geothermal, and biomass. Even
though renewable energy often costs more than other ways of producing electricity,
renewable energy has some benefits. How important to you are each of the possible
benefits listed below? (please circle one number for each statement)

How important is it to you that using renewable not at all extremely
energy... important important
..may be less threatening to the environment than 1 2 3 4 5
other ways of producing electricity
..reduces our dependence on any one type of 1 2 3 4 5
electricity generation
...Stimulates new technologies 1 2 3 4 5
..preserves the amount of natural gas and coal 1 2 3 4 5

available for future generations

...can create new jobs 1 2 3 4 5

8. There are also some possible drawbacks to using renewable energy. How worried are
you about each of the possible drawbacks listed below? (please circle one number for
each statement)

How worried are you that renewable energy... not at all extremely
worried worried
...could be more costly than other ways of reducing 1 2 3 4 5
pollution

...may not be abundant enough for widespread use
...already receives too many subsidies

...could have some environmental drawbacks

O N =
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...may not be available when we need it because the
supply of some types of renewable energy can
depend on the weather



Section 2: Paying for Renewable Energy

The federal government is considering whether and how to support renewable energy in the
future. The University of California is conducting this independent survey to help the country
make these important choices.

The next questions are intended to find out whether households are willing to pay for renewable
energy. Answers to these questions will be used to shape future policy, so we ask you to take
some time in your response. There are no right or wrong answers to these questions. We want to
know your preferences.

When answering, please consider your household income and other household expenses. Money
you spend on renewable energy will decrease the amount of money your household has available
for other household items and charities. Keep in mind that increasing the supply of renewable
energy is one of several ways to reduce the environmental impacts of electricity production.

9. The federal government is considering a program where all homes and bu sinesses in
the United States would be given the oppo rtunity to voluntarily purchase their
electricity from a private company that sells renewable energy. By switching to a
private electricity provider and paying an $8 surcharge on their monthly electricity bills
for 3 years, homes and businesses will help increase the supply of renewable energy.
This surcharge will be collected by the private company and used to build more
renewable energy projects. Because switching electricity providers and paying the
proposed surcharge is voluntary, many homes and businesses may decide notto
switch providers and notto pay.

Data from the U.S. Environmental Protection Agency shows that for each household a
surcharge of $8/month for 3 years will provide the same environmental benefits as not
driving a car a total of 192,000 miles. If every home and business were to pay this
surcharge, renewable energy production in the United States would increase from 2%
to 18%.

Remembering that all homes and bu sinesses in the United States will be able to
individually decide whether to contribute and that many homes and bu sinesses may
decide notto pay, would your household volunteer to switch to a private electricity
provider and pay this proposed monthly surcharge of $8 for 3 years (equal to $96 per
year and $288 over the life of the program)? (please circle one number)

1. No O GO TO QUESTION 10
2. Yes O GO TO QUESTION 11
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10. (If no) There are many reasons why households may not be willing to volunteer to
switch to a private electricity provider and pay this surcharge. Of the possible reasons
listed below, please circle all that apply to you and your household. (please circle ALL
that apply)

1 My household can't afford to pay this much for renewable energy

2 The benefits of renewable energy aren't great enough to warrant the surcharge

3 Renewable energy should be supported, but | think all households should be
required to pay and that it shouldn’t be voluntary

Renewable energy should be supported, but | wouldn't trust the private company to
effectively spend the funds collected by the surcharge

| am opposed to all new government programs

| wouldn’t want to switch electricity providers for other reasons

| object to these types of questions

| would need more information before making a decision

Other (Please Specify)

N

©O© 00 ~NO Ol

0 GO TO QUESTION 12

11. (If yes) We know that some people are more certain than others about their answers.
On ascale of 1to 5, where 1 means "very uncertain" and 5 means "very certain," how
certain are you that your household would volunteer to switch to a private electricity
provider and pay this $8 monthly surcharge? (please circle one number)

very very
uncertain certain
1 2 3 4 5

12. Remembering that all homes and bu sinesses in the United States would be able to
individually decide whether to contribute, what percent of all U.S. residents do you
believe would voluntarily switch to a private electricity provider and p ay this $8
monthly surcharge? (please circle one number)

1 less than 10% of residents
2 10% to 19% of residents
3  20% to 29% of residents
4 30% to 39% of residents
5 40% to 49% of residents
6 50% to 59% of residents
7 60% to 69% of residents
8 70% to 79% of residents
9 80% to 89% of residents
10 90% to 100% of residents
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Section 3: Your Attitudes about Environmental Issues

13. Please indicate how strongly you disagree or agree with each of the following
statements. (please circle one number for each statement)

strongly somewhat neutral somewhat strongly
disagree disagree agree agree

| am often one of the first people | 1 2 3 4 5
know to try new products

There is not much that any one 1 2 3 4 5
individual can do about the
environment

I am more likely to buy environmentally 1 2 3 4 5
friendly products if | know that other
people are doing the same

| don't trust the environmental claims 1 2 3 4 5
of companies offering environmentally
friendly products

| don't trust other people to make 1 2 3 4 5
personal sacrifices to protect the
environment

Now that companies are offering 1 2 3 4 5
environmentally friendly products, we

don’t need as many environmental

regulations

The government can’t be trusted to 1 2 3 4 5
collect funds and spend them on
worthwhile causes

The government should require 1 2 3 4 5
everyone to help pay for environmental
improvements

| will only pay more for environmentally 1 2 3 4 5
friendly products if | receive a direct
benefit from doing so

I think my family and friends would 1 2 3 4 5
support renewable energy if they had
the option
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14. Which of the following actions do you and your household do on aregular basis?
(please circle ALL that apply)

Try to buy products that are environmentally friendly

Pay more for products that are environmentally friendly

Recycle newspaper, metals, plastics, or glass

Purchase organic foods

Reduce energy use in the home

Walk, ride a bike, carpool, or take mass transit to help the environment
Donate money to environmental causes

Volunteer time to environmental causes

Invest money in companies that are socially responsible

10 Write letters to politicians about environmental issues

11 Weigh candidates’ environmental records when deciding who to vote for

O©ooO~NOOOTh, WNBE

15. How much do you think individuals like yourself can do aboutthe following? (please
circle one number for each problem)

not some-
nothing much thing alot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4
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16. How much do you think government programs and requlations can do aboutthe
following? (please circle one number for each problem)

not some-
nothing much thing a lot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4

Section 4: About You

These last few questions will help us understand how well you and other respondents to the
survey represent all U.S. residents. All the information in this section (and the entire survey
booklet) is confidential. Your name will never be associated with your answers to these questions.

17. How old are you? (please circle one number)

17 years or under
18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 64 years
65 years and over

~NoOo O~ WN PR

18. Are you male or female? (please circle one number)

1 Male
2 Female

19. Do you have children? (please circle one number)

1 Yes
2 No
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20. What is the highest grade or year of school that you have completed? (please circle one
number)

No school

Grade school (1-8 years)

Some high school (9-11 years)
Completed high school (12 years)

Some college but no degree (13-15 years)
Associate degree

Bachelor's degree

Post graduate

O~NO U WNPE

21. Regardless of your party identification, how would you rate yourself politically? (please
circle one number)

Very conservative

Somewhat conservative
Neither conservative nor liberal
Somewhat liberal

Very liberal

b wWwNRE

22. Below is a list of household income categories. Which income category best describes
the combined year 2000 income of you and all adult family members living with you,
before taxes? (please circle one number)

Less than $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 - $69,999
$70,000 - $79,999
$80,000 - $89,999
10 $90,000 - $99,999
11 $100,000 - $149,999
12 $150,000 or more

O©CoO~NOOTh,, WN P

Thank you for your cooperation!

Your assistance in answering this survey is very much appreciated.
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If we have overlooked something or if you have anything else to tell us,
please feel free to do so in the space below.

Please return your completed survey in the postage-paid envelope provided to:

Choices for Electricity Supply Survey
University of California at Berkeley
c/o PA Consulting Group
2711 Allen Boulevard, Suite 200
Middleton, WI 53562

If you have any questions aboutthe survey, please contact: Kim Bakalars 1-800-935-4277

The results of this study will be available on the Internet by December 2001 at:
www.are.berkeley.edu/CESS
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SCENARIO 4: 50 CENTS/MONTH BID LEVEL

Deciding Our Energy Future:
Choices for Electricity Supply Survey

University of California at Berkeley




Section 1: Energy Issues Facing the United States

To begin, we would like to ask you some questions about yourself and about your feelings on the
electricity industry and on renewable energy.

1. Do youown orrent your residence? (please circle one number)

1 Own
2 Rent, lease or other arrangement

2. Does your household pay its own electricity bill ? (please circle one number)

1 No O Please STOP HERE and return the survey. Thank you for your
participation!
2 Yes O Please GO TO QUESTION 3 and continue with this survey

3. Households in some states now have the option of choosing which company will
provide their electricity (much like choosing a new long-distance telephon e provider).
Does your household have the option of choosing your electric company? (please
circle one number)

1 No
2 Yes
3 Don't know

4. In meeting the nation's overall electricity needs, please indicate how important each of
the following issues is to you. (please circle one number for each issue)

not at all extremely
important important
Ensuring that electricity service is reliable 1 2 3
Increasing the amount of electricity generated 1 2 3
from renewable sources (such as wind and solar)
Minimizing the cost of electricity to consumers 1 2 3 4 5
Increasing investments in energy efficiency 1
Improving the quality of customer service 1 2 3

38¢



5. Electricity can be generated from many sources. In the United States, about 57% of
our electricity comes from coal and oil, 22% from nuclear, 11% from natural gas, 8%
from hydropower, and 2% from renewable energy. Even though p roducing electricity is
less damaging to the environment than it used to be, electricity production still
contributes significantly to urban smog, acid rain, and global warming. How much do
you know about the environmental impacts of electricity production? (please circle one

number)
nothing alot
1 2 3 4 5

6. There are several ways to reduce the environmental impacts of electricity production.
Please indicate how important each of the following three approaches is to you.
(please circle one number for each approach)

not at all extremely
important important

Energy Efficiency — reducing electricity use in
homes and businesses by installing energy saving 1 2 3 4 5
appliances and other measures

Pollution Control — reducing pollution at natural
gas and coal plants by installing filters and other 1 2 3 4 5
pollution control technologies

Renewable Energy — producing electricity with

wind turbines, solar power, geothermal (heat from 1 2 3 4 5
under the earth), and biomass (using wood and

agricultural wastes to produce electricity)



7. About 2% of the electricity produced in the United States comes from renewable
energy sources, including wind turbines, solar power, geothermal, and biomass. Even
though renewable energy often costs more than other ways of producing electricity,
renewable energy has some benefits. How important to you are each of the possible
benefits listed below? (please circle one number for each statement)

How important is it to you that using renewable not at all extremely
energy... important important
..may be less threatening to the environment than 1 2 3 4 5
other ways of producing electricity
..reduces our dependence on any one type of 1 2 3 4 5
electricity generation
...Stimulates new technologies 1 2 3 4 5
..preserves the amount of natural gas and coal 1 2 3 4 5

available for future generations

...can create new jobs 1 2 3 4 5

8. There are also some possible drawbacks to using renewable energy. How worried are
you about each of the possible drawbacks listed below? (please circle one number for
each statement)

How worried are you that renewable energy... not at all extremely
worried worried
...could be more costly than other ways of reducing 1 2 3 4 5
pollution

...may not be abundant enough for widespread use
...already receives too many subsidies

...could have some environmental drawbacks

O N =
N NN
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...may not be available when we need it because the
supply of some types of renewable energy can
depend on the weather
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Section 2: Paying for Renewable Energy

The federal government is considering whether and how to support renewable energy in the
future. The University of California is conducting this independent survey to help the country
make these important choices.

The next questions are intended to find out whether households are willing to pay for renewable
energy. Answers to these questions will be used to shape future policy, so we ask you to take
some time in your response. There are no right or wrong answers to these questions. We want to
know your preferences.

When answering, please consider your household income and other household expenses. Money
you spend on renewable energy will decrease the amount of money your household has available
for other household items and charities. Keep in mind that increasing the supply of renewable
energy is one of several ways to reduce the environmental impacts of electricity production.

9. The federal government is considering a program where all electricity suppliers (e.g.,
utilities) in the United States would be required to purchase some of their electricity
from private companies that sell renewable energy. To meet this requirement, and to
increase the supply of renewable energy, all homes and bu sinesses in the United
States would be required to pay a $0.50 surcharge on their monthly electricity bill s for
3years. This surcharge will be collected by each customers' electricity supplier and
used by private companies that sell renewable energy to build more renewable energy
projects. Because the proposed surcharge is mandatory, all homes and businesses
will be required to pay.

Data from the U.S. Environmental Protection Agency shows that for each household a
surcharge of $0.50/month for 3 years will provide the same environmental benefits as
not driving a car a total of 12,000 miles. Because every home and bu siness would be
required to pay this surcharge, renewable energy production in the United States
would increase from 2% to 3%.

Remembering that all homes and bu sinesses in the United States will have to pay the
same amount if this policy is adopted, would your household suppo rt the adoption of
this proposed monthly surcharge of $0.50 for 3 years (equal to $6 per year and $18
over the life of the program)? (please circle one number)

1 No O GO TO QUESTION 10
2 Yes O GOTO QUESTION 11
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10. If no) There are many reasons why households may not be willing to supportthe
adoption of this required surcharge. Of the possible reasons listed below, please
circle all that apply to you and your household. (please circle ALL that apply)

1 My household can't afford to pay this much for renewable energy

2 The benefits of renewable energy aren't great enough to warrant the surcharge

3 Renewable energy should be supported, but | think households should be able to
voluntarily pay for renewable energy and that it shouldn’t be required

Renewable energy should be supported, but | wouldn't trust electricity suppliers
and/or private companies to effectively spend the funds collected by the surcharge
| am opposed to all new government programs

| object to these types of questions

| would need more information before making a decision

Other (Please Specify)

N

00 ~NO O

0 GO TO QUESTION 12

11. (If yes) We know that some people are more certain than others about their answers.
On ascale of 1to 5, where 1 means "very uncertain" and 5 means "very certain," how
certain are you that your household would suppo rt the adoption of this required $0.50
monthly surcharge? (please circle one number)

very very
uncertain certain
1 2 3 4 5

12. Remembering that all homes and bu sinesses in the United States would have to pay
the same amount if this policy was adopted, what percent of all U.S. residents do you
believe would suppo rt the adoption of this required $0.50 monthly surcharge? (please
circle one number)

1 less than 10% of residents
2 10% to 19% of residents
3  20% to 29% of residents
4 30% to 39% of residents
5 40% to 49% of residents
6 50% to 59% of residents
7 60% to 69% of residents
8 70% to 79% of residents
9 80% to 89% of residents
10 90% to 100% of residents
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Section 3: Your Attitudes about Environmental Issues

13. Please indicate how strongly you disagree or agree with each of the following
statements. (please circle one number for each statement)

strongly somewhat neutral somewhat strongly
disagree disagree agree agree

| am often one of the first people | 1 2 3 4 5
know to try new products

There is not much that any one 1 2 3 4 5
individual can do about the
environment

I am more likely to buy environmentally 1 2 3 4 5
friendly products if | know that other
people are doing the same

| don't trust the environmental claims 1 2 3 4 5
of companies offering environmentally
friendly products

| don't trust other people to make 1 2 3 4 5
personal sacrifices to protect the
environment

Now that companies are offering 1 2 3 4 5
environmentally friendly products, we

don’t need as many environmental

regulations

The government can’t be trusted to 1 2 3 4 5
collect funds and spend them on
worthwhile causes

The government should require 1 2 3 4 5
everyone to help pay for environmental
improvements

| will only pay more for environmentally 1 2 3 4 5
friendly products if | receive a direct
benefit from doing so

I think my family and friends would 1 2 3 4 5
support renewable energy if they had
the option

39
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14. Which of the following actions do you and your household do on aregular basis?
(please circle ALL that apply)

Try to buy products that are environmentally friendly

Pay more for products that are environmentally friendly

Recycle newspaper, metals, plastics, or glass

Purchase organic foods

Reduce energy use in the home

Walk, ride a bike, carpool, or take mass transit to help the environment
Donate money to environmental causes

Volunteer time to environmental causes

Invest money in companies that are socially responsible

10 Write letters to politicians about environmental issues

11 Weigh candidates’ environmental records when deciding who to vote for

O©ooO~NOOTh, WNBE

15. How much do you think individuals like yourself can do aboutthe following? (please
circle one number for each problem)

not some-
nothing much thing alot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4
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16. How much do you think government programs and requlations can do aboutthe
following? (please circle one number for each problem)

not some-
nothing much thing a lot
reducing litter in public places 1 2 3 4
decreasing the amount of solid waste in landfills 1 2 3 4
decreasing air pollution that produces smog 1 2 3 4
lessening the destruction of the ozone layer 1 2 3 4
increasing the amount of renewable energy used 1 2 3 4
reducing the threat of global warming 1 2 3 4
reducing the loss of wilderness areas 1 2 3 4

Section 4: About You

These last few questions will help us understand how well you and other respondents to the
survey represent all U.S. residents. All the information in this section (and the entire survey
booklet) is confidential. Your name will never be associated with your answers to these questions.

17. How old are you? (please circle one number)

17 years or under
18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 64 years
65 years and over

~No o~ WNPRE

18. Are you male or female? (please circle one number)

1 Male
2 Female

19. Do you have children? (please circle one number)

1 Yes
2 No
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20. What is the highest grade or year of school that you have completed? (please circle one
number)

No school

Grade school (1-8 years)

Some high school (9-11 years)
Completed high school (12 years)

Some college but no degree (13-15 years)
Associate degree

Bachelor's degree

Post graduate

O~NO U WNPE

21. Regardless of your party identification, how would you rate yourself politically? (please
circle one number)

Very conservative

Somewhat conservative
Neither conservative nor liberal
Somewhat liberal

Very liberal

b wWwNRE

22. Below is a list of household income categories. Which income category best describes
the combined year 2000 income of you and all adult family members living with you,
before taxes? (please circle one number)

Less than $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 - $69,999
$70,000 - $79,999
$80,000 - $89,999
10 $90,000 - $99,999
11 $100,000 - $149,999
12 $150,000 or more

O©CoO~NOOThr, WN P

Thank you for your cooperation!

Your assistance in answering this survey is very much appreciated.
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If we have overlooked something or if you have anything else to tell us,
please feel free to do so in the space below.

Please return your completed survey in the postage-paid envelope provided to:

Choices for Electricity Supply Survey
University of California at Berkeley
c/o PA Consulting Group
2711 Allen Boulevard, Suite 200
Middleton, WI 53562

If you have any questions aboutthe survey, please contact: Kim Bakalars 1-800-935-4277

The results of this study will be available on the Internet by December 2001 at:
www.are.berkeley.edu/CESS




Appendix E

Opinion Survey

Deciding Our Energy Future:
Choices for Electricity Supply Survey

University of California at Berkeley
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Section 1: Energy Issues Facing the United States

To begin, we would like to ask you some questions about yourself and about your feelings on the
electricity industry and on renewable energy.

1. Do youown orrent your residence? (please circle one number)

1 Own
2 Rent, lease or other arrangement

2. Does your household pay its own electricity bill ? (please circle one number)

1 No O Please STOP HERE and return the survey. Thank you for your participation!
2 Yes O Please GO TO QUESTION 3 and continue with this survey

3. Households in some states now have the option of choosing which company will
provide their electricity (much like choosing a new long-distance telephon e provider).
Does your household have the option of choosing your electric company? (please
circle one number)

1 No
2 Yes
3 Don't know

4. In meeting the nation's overall electricity needs, please indicate how important each of
the following issues is to you. (please circle one number for each issue)

not at all extremely
important important
Ensuring that electricity service is reliable 1
Increasing the amount of electricity generated 1 2 3
from renewable sources (such as wind and solar)
Minimizing the cost of electricity to consumers 1 2 3 4 5
Increasing investments in energy efficiency 1
Improving the quality of customer service 1 2 3



5. Electricity can be generated from many sources. In the United States, about 57% of
our electricity comes from coal and oil, 22% from nuclear, 11% from natural gas, 8%
from hydropower, and 2% from renewable energy. Even though p roducing electricity is
less damaging to the environment than it used to be, electricity production still
contributes significantly to urban smog, acid rain, and global warming. How much do
you know about the environmental impacts of electricity produ ction? (please circle one

number)
nothing alot
1 2 3 4 5

6. There are several ways to reduce the environmental impacts of electricity production.
Please indicate how important each of the following three approaches is to you.
(please circle one number for each approach)

not at all extremely
important important

Energy Efficiency — reducing electricity use in
homes and businesses by installing energy saving 1 2 3 4 5
appliances and other measures

Pollution Control — reducing pollution at natural
gas and coal plants by installing filters and other 1 2 3 4 5
pollution control technologies

Renewable Energy — producing electricity with

wind turbines, solar power, geothermal (heat from 1 2 3 4 5
under the earth), and biomass (using wood and

agricultural wastes to produce electricity)
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7. About 2% of the electricity produced in the United States comes from renewable
energy sources, including wind turbines, solar power, geothermal, and biomass. Even
though renewable energy often costs more than other ways of producing electricity,
renewable energy has some benefits. How important to you are each of the possible
benefits listed below? (please circle one number for each statement)

How important is it to you that using renewable not at all extremely
energy... important important
..may be less threatening to the environment than 1 2 3 4 5
other ways of producing electricity
..reduces our dependence on any one type of 1 2 3 4 5
electricity generation
...Stimulates new technologies 1 2 3 4 5
..preserves the amount of natural gas and coal 1 2 3 4 5

available for future generations

...can create new jobs 1 2 3 4 5

8. There are also some possible drawbacks to using renewable energy. How worried are
you about each of the possible drawbacks listed below? (please circle one number for
each statement)

How worried are you that renewable energy... not at all extremely
worried worried
...could be more costly than other ways of reducing 1 2 3 4 5
pollution

..may not be abundant enough for widespread use
...already receives too many subsidies

...could have some environmental drawbacks

N N T
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..may not be available when we need it because the
supply of some types of renewable energy can
depend on the weather
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Section 2: Paying for Renewable Energy

The federal government is considering whether and how to support renewable energy in the
future. The University of California is conducting this independent survey to help the country
make these important choices.

The next questions are intended to find out the preferences of U.S. residents about whether and
how to pay for renewable energy. Answers to these questions will be used to shape future policy,
so we ask you to take some time in your response. There are no right or wrong answers to these
questions. We want to know your preferences.

When answering, please consider your household income and other household expenses. Money
you spend on renewable energy will decrease the amount of money your household has available
for other household items and charities. Keep in mind that increasing the supply of renewable
energy is one of several ways to reduce the environmental impacts of electricity production.

9. Do you believe that renewable energy production should be increased, even if it costs
more than other electricity production op tions? (please circle one number)

1 Yes
2 No

10. If renewable energy is to be suppo rted, the extra money needed to increase the supply
of renewable energy could be collected in a number of ways. Of the two possible
approaches listed below, which one would you most prefer? (please circle one number)

1 Option 1: The extra money could be raised through a required surcharge on the
electricity bills of all homes and businesses in the United States
O GO TO QUESTION 11

2 Option 2: The extra money could be raised through a voluntarily surcharge on the
electricity bills of only those homes and businesses in the United States that
volunteer to support renewable energy
O GO TO QUESTION 12
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11. (If Option 1) There are many possible reasons why individuals might prefer that all
households and bu sinesses be required to pay for renewable energy. Of the possible
reasons listed below, please circle all that apply to you. (please circle ALL that apply)

1
2

3

| don'’t trust other people to voluntarily pay more for renewable energy

Renewable energy benefits everyone so everyone should be required to pay (i.e., it
shouldn’t be voluntary)

If everyone pays, the actual yearly cost of renewable energy could be lower

Other (please describe)

GO TO QUESTION 13

12. (If Option 2) There are many possible reasons why individuals might prefer that
payments for renewable energy by households and businesses be voluntary. Of the
possible reasons listed below, please circle all that apply to you. (please circle ALL that

apply)

agrwNRE

Renewable energy just isn't that important to me

| couldn’t afford to pay more for renewable energy

Voluntary action by individuals can go a long way towards improving the environment
People shouldn't be required to pay for something they don’t want

Other (please describe)

13. Funds used to suppo rt renewable energy could also be managed in many ways. Of the
two possible approaches listed below, which one would you most prefer? (please circle
one number)

1

Option 1: Funds from an electricity bill surcharge could be collected by the
government and used to help fund the construction of more renewable energy
projects

Option 2: Funds from an electricity bill surcharge could be collected by each
customers' electricity supplier and used by private companies that sell renewable
energy to build more renewable energy projects

40
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Section 3: Voluntarily Purchasing Renewable Energy

In this section, we would like to learn a bit more about your interest in voluntarily purchasing
renewable energy from your electric utility or from a new electricity supplier.

14. Some households in the United States now have the option to voluntarily purchase
renewable energy from their existing electric utility or from a new electricity supplier.
With utility deregulation, new electricity suppliers in some states are marketing
renewable energy. In states that have not deregulated their electricity indu stry, some
electric utilities offer their customers the ability to pay a premium for renewable
energy. Does your household have the option to voluntarily purchase renewable
energy through on e of these programs? (please circle one number)

1. Yes
2. No
3. Don't know

15. Would your household be willing to voluntarily purchase renewable energy from one
of these types of programs if it cost an extra $3 on your monthly electricity bills?
(please circle one number)

1 Yes 0O GO TO QUESTION 16
2 No 0O GO TO QUESTION 18

16. (If “Yes” to Question 15) Now assume that the government placed a required $2
surcharge on the monthly electricity bills of all homes and bu sinesses in the United
States, including yours, to raise funds for renewable energy. In this case, would your
household still be willing to voluntarily purchase renewable energy for an extra $3 per
month in addition to the required $2 charge? (please circle one number)

1 Yes
2 No
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17.

18.

(If "Yes" to Question 15) These voluntary renewable energy programs can be designed
in many ways. As noted earlier, in some states households have the option of

choo sing which company will provide their electricity and can choo se a new electricity
supplier that sells renewable energy. In other states, households can only purchase
renewable energy from their existing electric utility. If you could choose, which of
these two options would be more appealing to you? (please circle one number)

1. aprogram offered by a new electricity supplier
2. aprogram offered by my existing electric utility

There are many possible concerns that people might have about voluntarily
purchasing renewable energy from one of these programs. Of the possible concerns
listed below, please circle all that apply to you and your household. (please circle ALL
that apply)

1 I'm not sure my household could afford the extra cost of renewable energy

2 Renewable energy just isn’t that important to my household

3 Renewable energy benefits everyone so everyone should be required to pay (i.e., it
shouldn’t be voluntary)

4 | am not sure | would trust my electric utility or these new companies to effectively
provide renewable energy

5 1 wouldn't trust the new companies to provide high-quality service

6 Other (please describe)

19. Which one of the following statements do you most agree with? (please circle ONLY

one number)
1 My household would be more interested in purchasing renewable energy if we knew
that lots of other households were also purchasing renewable energy

2 My household would not be affected by the behavior of other households when
deciding whether to purchase renewable energy

3 My household would be less interested in purchasing renewable energy if we knew
that lots of other households were also purchasing renewable energy

20. If every household and business in the United States had the chance to voluntarily

purchase renewable energy through on e of these programs, how do you think that
would affect the need for the government to continue its suppo rt of renewable energy?
(please circle one number)

Government support would no longer be necessary

The need for government support would decrease somewhat
It would have no effect on the need for government support
The need for government support would increase somewhat

el

40t



Section 4: Your Attitudes about Environmental Issues

21. Please indicate how strongly you disagree or agree with each of the following
statements. (please circle one number for each statement)

strongly somewhat neutral somewhat strongly
disagree disagree agree agree

| am often one of the first people | 1 2 3 4 5
know to try new products

There is not much that any one 1 2 3 4 5
individual can do about the
environment

I am more likely to buy environmentally 1 2 3 4 5
friendly products if | know that other
people are doing the same

| don’t trust the environmental claims 1 2 3 4 5
of companies offering environmentally
friendly products

| don't trust other people to make 1 2 3 4 5
personal sacrifices to protect the
environment

Now that companies are offering 1 2 3 4 5
environmentally friendly products, we

don’t need as many environmental

regulations

The government can’t be trusted to 1 2 3 4 5
collect funds and spend them on
worthwhile causes

The government should require 1 2 3 4 5
everyone to help pay for environmental
improvements

| will only pay more for environmentally 1 2 3 4 5
friendly products if | receive a direct
benefit from doing so

| think my family and friends would 1 2 3 4 5
support renewable energy if they had
the option
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22. Which of the following actions do you and your household do on aregular basis?
(please circle ALL that apply)

Try to buy products that are environmentally friendly

Pay more for products that are environmentally friendly

Recycle newspaper, metals, plastics, or glass

Purchase organic foods

Reduce energy use in the home

Walk, ride a bike, carpool, or take mass transit to help the environment
Donate money to environmental causes

Volunteer time to environmental causes

Invest money in companies that are socially responsible

10 Write letters to politicians about environmental issues

11 Weigh candidates’ environmental records when deciding who to vote for

O©ooO~NOOTh, WNBE

23. Please indicate how strongly you disagree or agree with the following statement:
“People generally act in their own self-interest when they purchase consumer
products and services.” (please circle one number)

strongly disagree
somewhat disagree
neutral

somewhat agree
strongly agree

ab~hwNPRE

24. Please indicate how strongly you disagree or agree with the following statement:
“People generally act in their own self-interest when they vote for political candidates
and initiatives.” (please circle one number)

strongly disagree
somewhat disagree
neutral

somewhat agree

strongly agree

OahwN R



Section 5: About You

These last few questions will help us understand how well you and other respondents to the
survey represent all U.S. residents. All the information in this section (and the entire survey
booklet) is confidential. Your name will never be associated with your answers to these questions.

25. How old are you? (please circle one number)

17 years or under
18 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 64 years
65 years and over

~No o~ WNPE

26. Are you male or female? (please circle one number)

1 Male
2 Female

27. Do you have children? (please circle one number)

1 Yes
2 No

28. What is the highest grade or year of school that you have completed? (please circle
one number)

No school

Grade school (1-8 years)

Some high school (9-11 years)
Completed high school (12 years)

Some college but no degree (13-15 years)
Associate degree

Bachelor's degree

Post graduate

oO~NO O WNBE
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29. Regardless of your party identification, how would you rate yourself politically?
(please circle one number)

Very conservative

Somewhat conservative
Neither conservative nor liberal
Somewhat liberal

Very liberal

ab~hwWNPRE

30. Below is a list of household income categories. Which income category best
describes the combined year 2000 income of you and all adult family members
living with you, before taxes? (please circle one number)

Less than $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999
$50,000 - $59,999
$60,000 - $69,999
$70,000 - $79,999
$80,000 - $89,999
10 $90,000 - $99,999
11 $100,000 - $149,999
12 $150,000 or more

O©CoO~NOOOD,WNE

Thank you for your cooperation!

Your assistance in answering this survey is very much appreciated.



If we have overlooked something or if you have anything else to tell us,
please feel free to do so in the space below.

Please return your completed survey in the postage-paid envelope provided to:

Choices for Electricity Supply Survey
University of California at Berkeley
c/o PA Consulting Group
2711 Allen Boulevard, Suite 200
Middleton, WI 53562

If you have any questions aboutthe survey, please contact: Kim Bakalars 1-800-935-4277

The results of this study will be available on the Internet by December 2001 at:
www.are.berkeley.edu/CESS
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Appendix F

Telephone Script for Contingent Valuation and Opinion

Surveys

INDICATE QUESTIONNAIRE VERSION:
INDICATE BID LEVEL (if CV):

Thisis cdling on kehalf of the University of California & Berkeley. May
| please speak to ? (Please spe&k with any adult dedsion-maker in the
househald).

Q1 AroundDATE HERE, we mail ed you a second copy of a questionraire asking

Q2

Q3

your opinions abou the energy and environmental choices faang the United
States. The survey had a picture of power lines on the cver. Do you remember
receving the survey?
[Interviewer: PROVIDE SOME BACKGROUND DETAILSON
SURVEY AND IMPLEMENTATION IF NECESSARY 7]

1  yes GOTOQ2
2 no SKIPTO Q4

As of today, we haven't receved your completed survey. You are part of a small
groupof individuals the University has contaded abou the energy choices faang
the nation, so your opinions are very important. The University of Californiais
conducting this research to help the courtry make important dedsions abou
eledricity generation. Could you find the timein the next couge of daysto
complete the survey and return it to us?

(PROBE: Do you till have a opy of the survey?)

1 Will return, hes survey SKIPTO Q7
2 Will return, neads ancther survey  SKIP TO Q5
3 Won't return survey SKIPTO Q6
4 Survey has dready beenreturned  SKIPTO Q7

Would you like us to send you an additional copy of the survey?

1 yes SKIPTO Q5
2 no SKIPTO Q6
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Q4

Q5

Q6

Q7

Youare part of asmall group d individuals the University is contacting about the
energy choicesfaang the nation, so your opinions are very important. The
University of Californiais condtcting this reseach to help the courntry make
important dedsions abou eledricity generation. Could we mail you ancther copy
of the survey for youto fill out?

1 yes GOTO Q5
2 no SKIPTO Q6

Verify (if new survey needs to be send) | would like to verify maili ng information
that | have. | have your name &s....

Name
Stred Address
City State Zip

SKIPTO Q7

It isvery important for our preliminary analysis that we understand haw thase
who haven't returned the survey compare to thase who dd. We would like to ask
you just afew questions on the phore so that we do na misinterpret our survey
results. I'd liketo remind youthat al of your answerswill be kept confidential
by the University of California.

1 continue skip to Q8
2 no ask for more convenient time, or thank and terminate

We nedl to start our analysis very soon,so we would like to ask you just afew
guestionsonthe phore. I'd like to remind youthat all of your answerswill be
kept confidential by the University of California.

1 continue skip to Q8
2 no ask for more convenient time, or thank and ter minate

CV SURVEY VERSIONS

Q8

Q9

Do you ownn or rent your residence?

1 own
2 rent, lease or other arrangement

Does your househald pay its own eledricity bil|?
1 No thank and terminate
2 Yes
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Q10 Some people say producing eledricity is harmful to the environment. There are

Q11

Q12

Q13

several ways to reducethese impads, including (1) using eledricity more
efficiently in hamnes and bwsinesses, (2) reducing palution at natural gas and coa
plants, and (3) producing eledricity with renewable energy, which includes wind
turbines, solar power, geothermal power, and homasspower. Which of these
options do you think is most important?

[INTERVIEWER: IF ASKED, GEOTHERMAL POWER ISHEAT FROM
UNDER THE EARTH AND BIOMASSIS USING WOOD AND
AGRICULTURAL WASTES TO PRODUCE ELECTRICITY]

1 energy efficiency
2 reducing padlution dredly
3 renewable energy

Abou two percent of the eledricity produced in the United States comes from
renewable energy sources, including wind turbines, solar power, geothermal
power, and homasspower. The federal government is considering whether and
how to suppat renewable energy in the future. The next questionisintended to
find ou whether households are willi ng to pay for renewable energy. There aeno
right or wrong answers to this question.

When answering, please aonsider your household income and aher household
expenses. Money you spend onrenewable energy will deaease the anourt of
money your househald has avail able for other househald items and charities.

INSERT APPROPRIATE CV QUESTION [QUESTION 9]. SPECIFIC BID
LEVEL AND PAYMENT METHOD WILL DEPEND ON RESPONDENT -
SURVEY ID NUMBER.

IFYES GO TO Q12.1F NO, GO DIRECTLY TO Q13.

(If Yesto Q11) INSERT APPROPRIATE Q11 FROM CV SURVEYSHERE.
SPECIFIC BID LEVEL AND QUESTION WORDING WILL DEPEND ON
RESPONDENT-SURVEY ID NUMBER.

How old are you?

17 a under
18to 24
25t0 34
35t0 44
45t0 54
55to0 64
65and owr

N~No ok~ wNBRE
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Q14 What isthe highest grade or year of schod that you have cmmpleted?

O~NO O WNE

no schod

grade schod (1-8 years)

some high schod (9-11 yeas)

completed high schod (12 years)

some llege but no degree(13-15 years)
asciate degree

badhelor’ s degree

post graduate

Q15 Andfinaly, regardlessof your party identificaion, how would your rate yourself
pdliticdly. Very conservative, somewhat conservative, neither conservative nor
liberal, somewhat liberal, or very liberal.

GO WNPEF

very conservative

somewhat conservative
neither conservative nor liberd
somewhat liberal

very liberal

Thank you very much for answering these few questions.

[FOR THOSE WHO INDICATED THEY WOULD LIKE A NEW SURVEY OR
WOULD SEND IN A SURVEY THEY ALREADY HAVE]... Welookforward to
receving all of your opinionsin your completed mail survey. Weredly appredate your
participationin this brief survey.

Gender

Respondent gender:

1
2

female
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NON CV SURVEY VERSIONS

Q8

Q9

Q10

Q11

Do you ownn or rent your residence?

1 own
2 rent, lease or other arrangement

Does your househald pay its own eledricity bill?
1 No thank and ter minate
2 Yes

Some people say producing eledricity is harmful to the environment. There are
several ways to reducethese impads, including (1) using eledricity more
efficiently in hanes and bwsinesses, (2) reducing palution at natural gas and coa
plants, and (3) producing eledricity with renewable energy, which includes wind
turbines, solar power, geothermal power, and homasspower. Which of these
options do you think is most important?

[INTERVIEWER: IF ASKED, GEOTHERMAL POWER ISHEAT
FROM UNDER THE EARTH AND BIOMASSIS USING WOOD AND
AGRICULTURAL WASTES TO PRODUCE BELECTRICITY]

1 energy efficiency
2 reducing pallution dredly
3 renewable energy

Abou two percent of the eledricity produced in the United States comes from
renewable energy sources, including wind turbines, solar power, geothermal
power, and homasspower. The federal government is considering whether and
how to suppat renewable energy in the future. The next questions are intended to
find ou your preferences abou whether and how to pay for renewable energy.
There ae noright or wrong answers to these questions.

When answering, please ansider your household income and aher household
expenses. Money you spend onrenewable energy will deaease the anourt of
money your househald has avail able for other househadld items and chariti es.

Do you believe that renewable energy production shoud be increased, even if it
costs more than ather electricity production ogions?

1. Yes

2. No
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Q12

Q13

Q14

Q15

If renewable energy isto be suppated, the extramoney nealed to increase the
supdy of renewable energy could be mlleded in anumber of ways. One optionis
that the extramoney could be raised through arequired surcharge on the
eledricity bill sof al homes and businessesin the United States. Anather optionis
that the extramoney could be raised through a voluntarily surcharge onthe
eledricity bill sof only those homes and businessesin the United States that
voluntee to suppat renewable energy. Of these two passble gproaches, which
one would you most prefer?

1. arequired surcharge
2. avoluntary surcharge

The funds used to suppat renewable energy could also be managed in many
ways. One optionisthat funds from an eledricity bill surcharge could be
colleded by the government and wsed to help fund the cnstruction d more
renewable energy projects. Ancther optionisthat funds from an electricity bill
surcharge muld be ollected by ead customers' eledricity supdier and wsed by
private companies that sell renewable energy to buld more renewable energy
projeds. Of these two possble gproades, which ore would you most prefer?

1. Coll edion and management by the government
2. Colledion and management by eledricity supdiersand grivate
companies

How old are you?

17 a under
18to 24
25to0 34
35to0 44
45to0 54
55t0 64
65and owr

~No o~ WNE

What is the highest grade or year of schod that you have completed?
no schod

grade schod (1-8 years)

some high schod (9-11 yeas)

completed high schod (12 years)

some @llege but no degree(13-15 years)

asciate degree

badhelor’'s degree

post graduate

O~NO U WNBE
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Q16 Andfinaly, regardlessof your party identificaion, how would your rate your self
paliticdly. Very conservative, somewhat conservative, neither conservative nor
liberal, somewhat liberal, or very liberal.

very conservative

somewhat conservative
neither conservative nor liberd
somewhat libera

very liberal

a b wnN Bk

Thank you very much for answering these few questions.

[FOR THOSE WHO INDICATED THEY WOULD LIKE A NEW SURVEY OR
WOULD SEND IN A SURVEY THEY ALREADY HAVE]... Welook forward to
recaving all of your opinionsin your completed mail survey. We redly appredate your
participationin this brief survey.

Gender
Respondent gender:

1 mde
2 femae



Appendix G

Questions and Results from Contingent Valuation
Surveys Not Otherwise Highlighted in Chapter 6

G.1 Sded Warm-Up Questions and Resultsfrom CV Surveys

Question 3.Households in some states now have the option of choasing which company will
provide their electricity (much like choasing a new long-distance telephore provider). Does your
household have the option d choosing your electric company?

No 67.% n= 1565
Yes 19.9%
Don't know 12.32%

Question 4.In meding the nation's overall electricity needs, please indicate how important each
of the following issuesisto you.[5-point scale; 1=not at all important, 5= extremely important]

Mean Response

Ensuring that eectricity serviceisreliable 4.74
Increasing the anourt of eledricity generated from 412
renewabl e sources (such aswind and solar)

Minimizing the st of electricity to consumers 4,52
Increasing investments in energy efficiency 4.27
Improving the quality of customer service 4.01

n= 15361553

Question 5.Electricity can be generated from many sources. In the United States, abou 57% of
our eectricity comes from coal and oil, 22% from nuclea, 11% from natural gas, 8% from
hydropower, and 2% from renewable energy. Even though producing electricity isless damaging
to the environment than it used to be, electricity production still contributes significantly to urban
smog, add rain, and global warming. How much do youknow abou the environmental impads
of eectricity production?

nathing alot
1 2 3 4 5 Mean Response
1289 25.30 3960 16.1% 6.4% 2.79
n=1555

41¢



Question 6.There are several ways to reducethe environmental impads of electricity production.
Please indicate how important each of the following threeapproachesisto you.
[5-point scale; 1=not at all important, 5= extremely important]

Mean Response
Energy Efficiency —reducing eledricity usein hames and bisinesses 4.24
by installing energy saving appliances and other measures
Poallution Control —reducing palution at natural gas and coa plants 4.34
by installing filters and other poll ution control techndogies
Renewable Energy — producing eledricity with wind turbines, solar 4.22
power, geothermal (heat from under the eath), and Homass(using
woodand agricultural wastes to produce éectricity)

n=15521557

Question 7.About 2% of the dedricity produced in the United States comes from renewable
energy sources, including wind turbines, solar power, geothermal, and biomass Even though
renewable energy often costs more than other ways of producing eledricity, renewable energy
has 9ome benefits. How important to you are each of the passible benefits li sted below?
[5-point scale; 1=not at all important, 5= extremely important]

How important isit to you that using renewable energy... Mean Response

...may be less threatening to the environment than other ways of 4.05

produwcing eledricity

...reduces our dependence on any one type of eectricity generation 4.00

...Stimul ates new tednol ogies 3.98

...preserves the anourt of natural gas and coal available for future 4.03

generations

...can create new jobs 3.78
n=15331548

Question 8.There are a so some possgble drawbads to using renewable energy. How worried are
you abou eadh of the possble drawbacks listed below?
[5-point scale; 1=not at all worried, 5= extremely worried]

How worried are you that renewable energy... Mean Response
...could be more @stly than ather ways of reducing poll ution 3.63
...may nat be abundant enough for widespreal use 3.47
...alreay receives too many subsidies 3.05
...could have some environmental drawbadks 3.34
...may nat be available when we need it because the supdy of some 3.66
types of renewable energy can depend on the weather
n=15231556



G.2 Seed Attitudinal Questionsand Resultsfrom CV Surveys

Question 13 Please indicate how strongly you dsagree or agree with each of the following
statements. [5-point scale; 1=strongy disagree 5= strongy agree]

n=15381551 Mean Response
| am often ore of thefirst people | know to try new products 3.04
Thereis not much that any one individual can doabout the environment 2.40
I am more likely to buy environmentally friendly productsif | know that 3.13
other people ae doing the same

| dorit trust the environmental claims of companies offering 3.16
environmentally friendly products

| don't trust other people to make personal sacrifices to protect the 3.35
environment

Now that companies are off ering environmentally friendly products, we 2.13
don't need as many environmental regulations

The government can't be trusted to collect funds and spend them on 3.57
worthwhil e causes

The government shoud require everyone to help pay for environmental 3.13
improvements

I will only pay more for environmentally friendy productsif | receive a 3.18
direct benefit from doing so

| think my family and friends would support renewable energy if they had 3.59
the option

Question 14 Which of the following adions do you and your household do onaregular basis?

n=1567 % Response
Try to bwy products that are environmentally friendly 64.5%6
Pay more for products that are environmentally friendly 22.9%
Reqgycle newspaper, metals, plastics, or glass 78.%%0
Purchase organic foods 16.%%
Reduce energy use in the home 85.8%
Walk, ride abike, carpool, or take masstransit to help the environment 23.3%
Donate money to environmental causes 16.24
Volunteea time to environmental causes 5.2%
Invest money in companies that are socially responsible 11.%%
Write letters to paliticians abou environmental isaues 5.0%
Weigh candidates' environmental records when deciding who to vote for 41.%%
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Question 15 How much doyouthink individuas like yourself can do about the foll owing?
Question 16 How much doyou think government programs and regulations can doabout the

following? [4-point response; 1=nothing, 4=alot]

Mean Response | Mean Response
n=15181561 Individual Government
reducing litter in public places 3.58 3.06
deaeasing the anourt of solid wastein landfills 3.04 3.21
deaeasing air palution that produces snog 2.75 3.35
lessening the destruction of the ozone layer 2.59 3.13
increasing the anount of renewable energy used 2.67 3.31
reducing the threat of global warming 2.37 2.99
reducing the loss of wildernessareas 2.71 3.44
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